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The inside cover & the front pages 
DR. O thru DR. © covers the basics... 


Find the answers to your questions here.. 
If you still need help, g ve us a call! 


•••••••*•• »•••• ••••• *• •* 

HIM •••••« ••••• •••••• ••• M 

•• u. •• •• •• •••• •• 

•••• •• •#•••**•••• ••••••• 

' •••• •• ' •!••• *•••• •• •••* 

• = '•* •• •• •• •• ••• 

■■■•• •• ••••• •• •• •• •• 

'•••• •• ••••• •• •• •• •• 

I PINBALL, INC. 






The Portals™Service Menu, 
Section 3, is your Technical Friend. 
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Please call us at 1-800-542-5377 or 
1-708-345-7700 for Technical Support. 
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For Proper Operation of Pinball Game, 
four (4) Pinballs must be installed! 
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Diverter Gate Adjustment Procedure 

This adjustment procedure Is Important. Unlike adjusting your flipper bats, adjusting the gate is done opposite. 
With the Power Turned OFF and the Playfield raised, at rest against the Backbox, perform the following: 



Step t: Under the Playfield, using a 
5/32” Allen Wrench, loosen the 
Set-Screw on the Crank Bar just 
enough so that the Diverter Paddle 
can move with a gentle amount of 
force. Ref. Fig. 1-A. 

Step 2: Above the Playfield, position 
the Diverter Paddle to the Right Side 
Flat Rail so they touch (opening the 
gate to the Left Orthanc Tower). 

Ref. Fig. 2. With your finger, hold the 
gate in this position until Step 3 is 
performed. 

Step 3: Under the Playfield, push the 
Diverter Coil Plunger into the Coil 
Sleeve. Reference Fig. 1-B. With 
your finger, continue holding in the 
plunger and release the Diverter Gate 
(Fig. 2) to perform Step 4. If the Gate 
moves, refer to Step 1 and retighten 
just enough to hold in positioning. 2). 


Step 4: Tighten the Set-Screw on the Crank Bar. Reference Fig. 1-A. 


Step 5: Check above the playfield to ensure the Diverter Paddle Gate in the "Rest Position” is as close to the Left 
Flat Rail as possible without touching it. Reference Fig. 3. 



TOP EDGE OF PLAYFIELD 


For parts, see 
the Blue Pages, 
Sec. 4, Chp. 2, 
Drawings 
Page 80. 





... H9- 2 a FSK /II It \ Fig. I KM 

////A///////////////////////////////////#///////// 

H Look over the TOURNAMENT MENU in Portals™! H 

Read over Section 3, Chapter 7, Pages 53-57. yowl 

An Optional Tournament Kit is required for this ToPS ™ Ready Pinball Game. 

You can now easily set-up, start and end Tournaments for cash, tokens, tickets or points! 

iPiAGii ffuDiMMaamajaasi _i i^e HI HlB 5 la m^e 

iBf fia CD TP TDURHHMEHT MENU HB1B IBSBBflTflUfiHBHiHT BDJUSTKEMTSHiPB SIB 5IEN MESSAGES H-B gBBE 

^ 1 personal messages cart be added ... 



lEjBBTOUfiHRMENT BPJUSTMEHT51 

A flel-up Tournaments... 


//#/////////////////////////////////////////////// 

New to our Pinball Games? 

Don’t forget to go over Section 3, Chapter 1, Portals" Service Menu Introduction. If using Diagnostics...very 
useful! Got confused? Comments? Questions? Call Technical Support at 800-542-5377 or 708-345-7700 (Option i). 













Baokbox PCB Fuses, ROMs, Bridges, Relays. P/F & Cabinet Fuses, Cab. Switches 




fiioM 


7A250V S.B. 


5A 250v S.B. 


5A 250v S.B. 


5A250v S.B. 


4A 250v S.B. 


3A 250v S.B. 


liiii 

\mu 


4A 250v S.B. 


5A 250v S.B. 


5A 250v S.B. 


5A 250v S.B. 


CAUTION: For continued protection 
against risk of fire, replace only with same 
type of fuse having the same electrical rating! 


QUICK REFERENCE FUSE CHART 


SN EFffiSU P.PU^MSV). B 0 A R D 



50v DC Primary High Power Coils/FI iooers 


20v DC Low Power Coil 


12v DC Logic Power 


12v DC Logic Power 


50v DC Magnet ◄◄◄ THIS GAME ONLY 


50v DC Coils 


18v DC Controlled Lamps 


5v DC Logic 


6.3v AC G.l. Lamps (BRN-WHT to WHT-BRN 


6.3v AC G.l. Lamps (GRN to WHT-GRN) 


6.3v AC G.l. Lamps (VIO to WHT-VIO 


24v AC Not Used / Spare 



Volume Control & Service Switches 
For operational usage, see Sec : 3, Chapter 1, 
Porta/a™ Service Menu introduction. 


WLStak 



Cabinet Fuses 

r $ms?wr?mmwm®. 


ROM TYPE on BD LOCATION I SIZE PART NUMBER 


CPU 


CPU Voice ROM 1 


Domes 


Playtield (P/F) Fuses 


F^PiKyFIELD (Wear FIippe 


n/a 3A 250v S. 50v DC Right Flipper (BLU-YEL~RED-YEL) 
n/a 3A 250v S.B. 50vDC Left Flipper (GRY-YEL^RED-YEL) 
n/a 3A 250v S.B. 50v DC Loop Diverter (GRY-YEL^YEL-VIO) 
For locations & more information on tees, see Sec. 5, Chapter 2. 


$ UK or Tournament 
GAMES ONLY 

For more into., so* Section S, 
Chp. 4. PCBs fYotio* Pages) 


Dot Matrix ni 



Component Parts on PC | CPU/Sound Bd. li w/ATMEL ▲ 

Boards shown on this page " - . 

review Section 5, Chapter 4, > ■ ■ ■ ■ 1 ^ 

Printed Circuit Boards |j/0 Power Driver Board T 

(The Yellow Pages). 



^ Find-lt-ln-Front: 
Dr. Pinball 


Jord^Rings 


DR. © 

























































































































Mm b # ff FIND-IT-IN-FRONT: Dr. Pinball Section Explained /// // 

The key technical data from various parts of the manual were extracted and combined into the "Find- It-ln-Front: 
Dr. Pinball Section." This section (pages DR. © - ©) will assist the technician in locating important technical 
information needed to troubleshoot the Pinball Machine. Dr. Pinball is also available in a Flow Chart Help Format 
in the Game Display. To access, enter the Portals" 1 Service Menu. ■ 

I If Coil & 


WWW How If Works WWW 

First, the operator/technician must enter the Service Menu Mode 
(for a complete description of the Portalsr Service Menu and ICONS 
Read! Section 3, Chapter 1). To get into the Service Menu Mode , 
power-up the game (if not already) and open the Coin Door. On the 
Coin Door is the Portals" 1 Service Switch Set (Red, Green & Black 
Buttons). 



Step 1: Push down the Black "BEGIN TEST 11 Button. Looking at the 
Video Display you will momentarily see the introductory screen 
followed by the MAIN MENU. 

Step 2: Move through the Menus 
by pushing the Red "LEFT" 
or Green "RIGHT" Buttons. 


Step 3: Select or activate the Icons by pushing the Black “ENTER" 
Button. 

While in the Portals'“Servlce Menu, the Start Button can be used 
in lieu of the Black Button; the Left & Right Flipper Buttons can 

be used in lieu ol the Red & Green Buttons. However, in Switch or 
Active Switch Tests only the Red & Green Buttons can be used. 

| Fill In our Portals" 1 Service Menu, selecting the 'DR." Icon 
| will bring the operator/technician into DR. PINBALL (Flow 

I IT Chart Menus), the "on-screen" diagnostic aide. This is a 



Inside Coin Door 


Porfals™ Service 




Greer* 


1^:, r 

mm 




111 Chart Menus), the "on-screen" diagnostic aide. This is a ^ 
rvp feature that will allow you to utilize the power of the micro- 
^ processor assisting in troubleshooting a problem with the 

machine in a Flow Chart format (follow the questions & answer by using the Mini-Icons in the display). 



AUD 


GQ TQ DIAGNOSTICS MENU 


MORE 


CLR 


CD TD SWITCH MENU 


Press the Black "ENTER" Button to activate this ICON. The 
DR. PINBALL MENU (Flow Chart Menus) now appears with the 
COIL "DR." Icon flashing. Three (3) Icons. Coil “DR.*, Switch 
"DR." and Lamp "DR." are available for selection. Selecting a 
particular Icon will give you a choice of which specific Coll (any 
and all coil assemblies such as Flippers, VUKs, Magnets, etc.), 
Switch or Lamp Circuit needs to be diagnosed. After selection, 
Dr. Pinball will now display a question or a procedure to follow 


After entering Portals” 1 , the MAIN MENU now appears with the 
"DIAG" Icon (GO TO DIAGNOSTICS MENU) flashing; press the 
Black "ENTER" Button to activate this ICON. The DIAGNOS¬ 
TICS MENU now appears with the "SW" Icon (GO TQ^SWITCH 
MENU) flashing; use the Red "LEFT" or Green "RIGHT" 
Buttons, until 

the "DR." Icon - 

(DR. PINBALL) 


is flashing: 


4* 

MORE 


MORE 


DR. PINBHLL 


CDIL FLOW CHRRT 


t-i* iff MM- £- Jli ■i-f-'M 1 1 P-1 1II 


■«i| i i. a i • ■ # f: ■ it/ h u i [ t< i 


BR-20, if short replace." When Dr. Pinball displays a question or 
requests a procedure, Dr. Pinball will expect a response such as 
“NO" or "YES". You the operator/technician must respond by 
using the Red or Green Buttons to "SELECT” a Mini-Icon and 
the Black Button to "ACTIVATE or ENTER" your selection. 

For Mini-Icons explanations & details, see the end of Section 3, 
Chapter 2, GO TO DIAGNOSTICS MENU, Dr. Pinball. 


IBM 

IppSjjl 

rail®! 

■ ^ III 1 M ■ 
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SWIT 
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G* 

DR. 


LAMP FLOW EHHRT 



DR. © 


{ORDERINGS 


Find-lf-ln-Fronf: ^ 
> Dr. Pinball I DR. 






























































//////////// DIAGNOSTIC AIDS /////////A/ 

If this display flashes, the game is indicating that CMOS RAM 
memory (CPU Loc. U212) has been corrupted. This is caused 
be either failure in memory (e.g. batteries are dead and/or faulty 
RAM) or upon installation of updated version of game code. 
Opening the Coin Door will initiate a Factory Restore (Reset), 
by opening the Memory Protect Switch. Check battery voltage 
at VBATT Test Point on the CPU/Sound Bd. (more details in Section 5, Chapter 4, PCBs). 

This display is shown momentarily during Game Mode or 
Power-Up to alert the operator of a coil malfunction (coil doesn’t 
energize or coil fires a multiple number of times). OPERATOR 
ALERT! works by monitoring any switch activated coil that has 
the potential to trap a ball when disabled (e.g. in the Auto 
Launch, Scoop, Eject, etc.). This alert can also appear if a 
switch associated with a coil (e.g. #16 Shooter Lane & #2 Auto Launch) is stuck closed (caused by a switch jam or 
stuck ball); the CPU/Sound Board will activate the coil approximately ten times and if the switch remains closed, 
the game will report this switch in Technician Alerts & will indicate the following display warning: 

If this Tech Report Alert flashes (along with an audible sound), 
the game has detected faulty switches and/or missing pinballs. 
Select the 'TECH'' Icon for information (review Technician 
Alerts, Pages 24-25). For this Alert display to appear, 

Standard Adi. 49, must be changed to POwERUP, COIN 
DOOR or POWERUP AND COIN DOOR, the default is NEVER 
(review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44). 


PLER5E CHECK 
TECH REPORT 
P0RTRL5->DIAG->TECH 


OPERRTQR RLERT! 

#2 HUTD LRUhEH 
COIL MALFUNCTION 


OPEN THE DOOR 


\\\\\\\\\ CPU DIP SWITCH SETTINGS \\\\Y\\\\ 

Location of Dip Switch [SW300] is on the CPU/Sound Board (Right of CN6, Top Middle) 



Find-lt- In-Front: 
Dr. Pinball 


JORDfliRlNGS 


DR. © 





















































































Mini-Upper Playfield ▲ 
shown moved off the 
Main Playfield for clarify. 



Switches 47 & 48 are loc- 
ated on the Back Panel 
(Sw.47areOPTOPCBs 
and Switch 48 i$ located 
on the Ball Trough). 


To Playfield 


Playfield ▲ 
A Backpanel 


I = Switches above P/F. 
■ = Sv/itches below p/f. 
M= Switches not on P/F. 


DR. O 


JpRmRlNGS 


Find-lf-ln-Front: ^ 
i Dr. Pinball iek 












































































In LAMP MENU 
also seleof: 






Playfield ▲ 

A Backpanel 

Lamp Part Notes: #555 flufo Clear * 16SSQ02-0fL fiSSS Bulb Green * 
1615054-04. 444 Bulb Clear - 161500044. See Section 4, Chapter 1, 
Parts ktenfflkatlon A Location. Papes 72-74 tor more details on fit/fos and 
conesponto g social. 

Soto Lamp Diodes maybe located under the playfrekS, in the Cabinet or 
Backboxon Tenmal Strips and not on of wihthe Larp SocKoL 
DOTS: Qiods £n £wninal £lrip, see Sac. S. Chapter 2, Play fold VWrfoff. 


□ = Lan ^ S at>0Ve 
[JH = Larrrris be gw Bayfield. 

I f ] = Lamps no! on Playfietd. 


Dr. Pinball 
drJ Find-W-ln-Frorrf: 


pRDMiRlNGS 


DR. © 






























































In COIL MENU 
also select; 


SCO TD PIHCNP5TIC5 MENU® 


High Current Coils Group 1 



mspaMJ 

SINGLE COIL TEST 


CYCLING 

COIL 

TEST 


COILS DETAILED CHART TABLE 





#10 I RIGHT BUMPER __ 

BOTTOM BUMPER 


NOT U SED 

#13 ORBIT PIN_ 

#14 FLASH: HELM S DEEP RT 
#15 LEFT FLIPPER (50v RED/YEL) 


#16 


Low Current Coils Group 1 


#17 LEFT SLINGSHOT 


#18 RIGHT SLINGSHOT 


#19 TOP SAUCER 


#20 BALROG MOTOR RELAY 


#21 SWORD LOCK RELEASE 


#22 BALROG MOTOR 


#23 FLASH: HELMS DEEP LT 


#24 OPTIONAL COIL 


Low Current Coils Group 2 


FLASH: POPS X3 
FLASH: RING 


#27 FLASH: BACK PANEL 

#28l 

#29 FLASH: RINGWRAITH _ 

#30 FLASH: SWORD 


SSHI 


Drive Driver 
Transistor Ouput Board 



J10-P1/2 

50v DC 


Po.vcr Line 

Power 

Connection 

Vollage 

J7-P1 

20v DC 

J7-P1 

20v DC 


J7-P1 

20vDC 


VIO-ORG 


J7-P1 20v DC VIO-GRN 




J7-P2 123-800 O 


J7-P3 


26-1200 0 


DC Relay 



Drive Driver Power Line Power Unc Power Drive Transistor D.T.Coniroi 

Transistor Ouput Board Coiai Connection Ullage Control Line Color Line Connect 



#32 FLASH: BALROG 


wmmm 


Auxiliary (UK ONLY) 



J6-P10 

20v DC BLK-BRN 

J6-P1 

J6-P10 

20v DC BLK-RED 

J6-P2 

J6-P10 

20vDC BLK-ORG 

J6-P3 

iH!Si 

■BMM 


#906 Bulb 


#906 Bulb 


ORG 

J6-P10 

20vDC 

ORG 

J6-P10 

20v DC 


ORG 





Drive Driver 
Transistor Ouput Board 


J6'P10 120 v DC | BLK-GRY J6-P8 




Power Line Power Drive Transistor D.T.Coniroi 

Connection Voltage Control Line Color Line Connect Coil GA-Turn 


AUX1: LEFT UP/DOWN POST 


Ati^2: CENTER UP/DOWN POiST I 02 


j AUX 3: RIGHT UP/DOWN POST 103,1 -Board | BR N . y] J7-P1 j20v p o|- ORG -\' J2-P7 
O Coil Note: O Either -00B or -00T can be used for coil replacements. B/T listed is preferabie for easier diode access & may differ on game . 


)R. © 


pRDffiRlNGS 


Find-lt-ln-Front: 
I Dr. Pinball 
































































































































COIL & FLASH LAMP LOCATIONS 



4 Backpanel 


k t i i / y g g # # # # # g t i i i / g11 mmi 


Typical Switch Wiring & Schematic 



(Ctftimfr S*itd OrVn VWe) 

GRN-XXX 


Pc« Sutfl ftatua «k»] 

Stem, tux WHT-XXX 

"HFS:'" 

NorniAW Cush 
Swittii Wfe* 


Dedicated Switch Schematic 


Defeated Sw. Inputs 

GRY-XXX >* 


Nuifialy Open Common 

Switch lomlBal Switch Tormina! 


Typical Lamp Wiring & Schematic 


COMMON 



YEL-XXX 

COL 


S8?- m 

ROW 


Typical Coil Wiring 



» T 1 - 8 -* I 

*ILLUJLUJJJMIILLLLLUJJJ\ 

| ] = Coils / Rash Lamps above Playfeeld. 

B = Coils / Rash Lamps below Rayfield. 

[HI = Coils / Flash Lamps not on Playlield. 

Iqoiorl - Cotorol Mini-Mars of Flash Lamp Bulb. 

Some Coil or Flash Lamp Diodes may be /oca fed under the playfield, in the 
Cabinet or Backbox on Terminal Strips or Diode Boards and not on the assemblies. 
DOTS: 2 iotfe n Ie™inal § tip See Section S, Chapter 2, Playfield Wiring. 

Coil Q24 is Optional If either a Coin Meter, Token Dispenser or Knocker (all 
optional equipment) is required, call Technical Support lor more information, 

1-800-542-5377or 1-7Q3-345-7700. 


B Dr. Pinball 

Find-H-ln-Front: 


JpRDT-tfeRlNGS 


DR. O 
















































Domestic Pinball & Redemption Distributors Map 



WWWWV International Distributors Map V\VV\V\\\ 



For Parts & Service, call your nearest Distributor. View the above maps & the directories on the next page to locate your closest Distributor in your state, province, or 
country. Distributors and phone numbers are subject to change. Call Stern™ Pinball, Inc. (Parts Sales & TecnnicalSupport) with any questions or if your Distributor 
cannot help you: 1 -800-542-5377 {in USA or Canada) or 1-708*785-5466. Visit us at www.StemPinball.com for current Distributor Information & other pinball needs. 


DR. © 


pRDilRlNGg 


FincMt-ln-Fronf: 
! Dr. Pinball 




































//// Domestic Pinball & Redemption Distributors Directory 


ALABAMA 
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;S|j Wt.290lbs.(fA5) 


This game must be connected to a property grounded outlet to reduce shock hazard & insure 


A I his game must be connected to a property grounded outlet to reduce shock hazard & insure pro- a 
per game operation. See Sec. 5, Schematics & Troubleshooting , Chp. 3, Cabinet Wiring ('Transformer 
_ Power Wiring), for transformer connections required for NormalHigh , and Low Line conditions. 


Domestic 

use an 8amp 250v Slo-Blo Fuse, 


CURRENT: 2.8AMP 
WATTAGE: 329w 


CURRENT: 8AMP 
WATTAGE: 940w 


Export 

use 2x 5amp 250v Slo-Blo Fuses. 

(•England & Hong Korvg use an 0a»ap25<* S/B Fuse.) 


CURRENT: 1.8AMP 
WATTAGE: 412w 


Export Japan Only 

use an 8amp 250v Slo-Blo Fuse, 


CURRENT: 2.6AMP 
WATTAGE: 264W 


CURRENT: 8AMP 


WATTAGE: 812w 


dimensions include the added % 
with the Leg Levelers turned all 
the way in. 


Height 56 * Width 31" 
Depth 31“ 

Approx. Unboxed Weight: 
270Jbs. (*M0) 
Boxed Weight: 


At least 2 people are 
required to move and 
maneuver this game. 

Use proper moving 
equipment & extreme 
care white handling! 


dr. © 


The Cabinet is designed to give 
the recommended 6.5° pitch to 
the Playfield when all four (4) 
Legs are Installed with the Leg 
Levelers turned all the way in. 


To reduce the possibility 
of damage, observe ALL 
precautions whenever 
transporting the game. 


With the Leg Levelers turned all 
the way out (not recommended), 
an additional IV should be 
added to the respective Back or 
Front Height dimensions. 


Read & follow Section 1, 
Chapter 1, Pinball Game 
Set-Up Procedures, and 
How to Secure the Backbox 
forTransportlng. Remove 
the legs and secure the game 
within the transporting vehicle. 


SAVE AND RETAIN ALL 
PRINTED INFORMATION 
INSIDE THE CABINET! 


Leg Length is: 30 %" 


FincMt-ln-Front: 

I Dr. Pinball lat 
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The The Lord of the Rings™ Pinball Game Qervice Manual General Table of Contents 


See Sections 3& 5, Table Ot Contents, for details of that Section and it's Chapters. 

For Proper Operation of Pinball Game, four (4) Pinballs must be installed!.Inside Front 

► Backbox PCB Fuses, ROMs, Bridges, Relays Playfield/Cabinet Fuses, Cab. Swatches. DR. ® 

► Find-lt-ln-Front: Dr. Pinball Section Explained ► How It Works.DR. © 

► Diagnostic Aids ► CPU DIP Switch Setting.DR. © 

► Switch Matrix Grid, Dedicated Switches & Locations.DR. © 

► Lamp Matrix Grid & Locations. DR. © 

► Coils Detailed Chart Table...*. DR. © 

► Coil & Flash Lamp Locations... DR. © 

► Domestic Pinball &■ Redemption and International Distributors Maps.DR. © 

► Domestic Pinball & Redemption and International Distributors Directories.DR. © 

► Power Requirements ► Transportation ► Game Dimensions.DR. © 


Game Manual General Table of Contents 


SECTION 1.1-4 

Chapter 1, After Set-Up. 1 

I> Pinball Game 8et-Up Procedures.I 

t> Pinball Game Set-Up Future Reference.2-3 

[> How to Secure the Backbox... C> Leg Leveler Adjustment O Easy Access... - 3 Positions..4 


9ECTION 2 


5-6 


Chapter 1, Game Operation & Features... 

t> Start of Game Features (Starting a Normal Game, ... Team Play, ... Tournament Play with ToPS™) 
> During Game Features (Feature Mode 8c Combination 8hots, Muhiball, Replay Feature) 


t> End of Game Features (Game Endings, Match Features, Entering InHials/Name).6 

C> Auto Percentaging t> Instruction Card.6 


9ECTI0N 3. 7-67 

O Portals™ Gervice Menu System Table of Contents (detailed outline of this section).7 

t> Portals™ Service Switch 8et Access 8c Use (Function 1, ...; Function 2, ...; Function 3, ...).8 

Chapter 1, Portals™ Gervice Menu Introduction...9 

D> How to Use This Section. ® 

t> Portals™ Service Menu Icon Tree. 10-tt 

D> Portals™ Service Menu Example ► Exiting the Portals™ Service Menu.12-14 

Chapter 2, Go To Diagnostics Menu.....15-31 

Chapter 3, Go To Audits Menu.32-37 

Chapter 4, Go To Adjustments Menu.38-46 

Chapter 5, Go To Installs Menu...47-50 

Chapter 6, Go To Reset Menu. 51-52 

Chapter 7, Go To Tournament Menu ....53-57 

9ECTI0N 4.58-74 

Chapter 1, Parts Identification Sr Location (The Pink Pages).59 

Overview. 59 


The Lord of the Rings 7 " Baokbox Assembly.GO 

Speaker Panel Assy, for the Backbox 8c Associated Parts:...61 

Cabinet - General Parts &• Switches.....62-63 

Playlield - General Parts, Metal Rails/Ball Guides & Switches (Above).. 64-65 

Playfield - General Parts 8c Switches (Below).......66 

Playfield - Plastics (Screened 8c Clear) & Decals.67 

Playfield - Rubber Parts Black (Rings Actual Size).....68 

Section 4, Chapter 1, Parts Identification & Location (The Pink Pages) Continued on the Next Page 
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Section 4, Chapter 1, Parts identification & Location (The Pink Pages) Continued from the Previous Page 


Playfield - Metal Posts (Screws) and Nuts (Actual Size)...69 

Playfield - Hex Spacers (Actual Size)...70 

Playfield - Posts & Spacers (Actual Size)...71 

Playfield - Small Bayonet Type Bulbs & Sockets (Actual 8 ize).....72 

Playfield - Large Bayonet Type Bulb and Sockets (Actual Size)...73 

Playfield - Wedge Base Bulbs and Sockets (Aotual Size).......74 

Chapter 2, Drawings for Major Assemblies & Ramps (The Blue Pages).75-98 

l> Overview..... 75 

Ball Shooter (Plunger) Assembly, 500-6146-00-07...(Top) 76 

Autoplunger Arm Weld Assembly, 500-6091-00 with ...Coil Assembly. 500-6092-02 .(Bot) 76 

4-Ball Trough Assembly, 500-6318-24 and Associated Parts:...77 

Flipper (Left) Assembly, 500-6543-11 and Associated Parts:.78 

Flipper (Right) Assembly, 500-6543-01 and Associated Parts:.79 

Diverter (3-Legged Flipper, Left) Assembly, 500-6543-32-80 and Associated Part:.80 

Diverter Assembly & Diverter Gate Adjustment Procedure. 8 ! 

Ball Deflector Assembly, 500-6657-03.82 

Bumper Top Assy., 515-0459-08 (Qty. 3)...(Top) 83 

Bumper Bottom Assy., j15-6459-04 (Qty. 3)..(Mid) 83 


Bumper tfwiTcn «ssy., (qty. 3) and Associated Harts:.................. (Bot) 83 

Slingshot Assemblies, 500-5849-00 (Qty. 2).(Top) 84 

VUK (Vertical Up-Kicker, Left 8!yle) Assembly, 500-6696-00.(Bot) 84 

Exit Scoop, 535-9287-00 and Associated Parts:.(Top) 85 

VUK (Vertical Up-Kicker, Right Style) Assembly, 500-6696-01.(Bot) 85 

Ur.i< O I ^ J!. ' J I n r. _ l_ _ aa 


Orthanc Tower, Up-Kicker and Ball Trough (Up-Kicker Tray) Individual Parts Only,. 88 

Barad-dtir Tilting Tower Individual Parts Only...89 

The Lord of the Rings Playfield Figurines (Characters) Overview.90 

Down Post (Sword Ball Lock) Assembly, 500-6752-00.(Top) 91 

30° Eject (Saucer) Assembly. 500-6511-11 and Associated Part:.(Bot) 91 

Upper Mini-Playfield. Left & Cetner Wire Ramps, Individual Parts Only,.92 

Center, Right, 8 word and Shooter Lane Ramps, Individual Parts Only.93 

Back Panel (Front & Back Views), Individual Parts Only.94-95 

Magnetic Ring Assembly, Individual Parts Only,.96 

Back Panel Trough Assembly, Individual Parts Only,..'.97 

t> UK ONLY OPTIONAL: Stall Deftocfar AaeaemNies, S0C-578G-02 { 0 ?y- 2) .(Top) 98 

\> UK ONLY OPTIONAL: UjVDown Pwtf Assembly, !5C0-«293-OO.(Bot) 98 
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After Set-Up 

Pinball Game Set-Up Procedures 

...after reading the Pinball Game Set-Up 
Instruction Sheet (SPI Part N* 755-5310-00) 

Included with your New Pinball Game, 
continue with the below procedures: 

With the Back Glass Removed: 

1 . Check ail connectors in the Backbox for 
loose wire terminations. Reseat any loose wire 
by pushing in on the terminal. Push on all 
connectors plugged into the CPU/Sound Board, 

I/O Power Driver Board, and the Display Power 
Bd. to check that they are properly seated. 

Ensure Fluorescent Light Tube is seated 
correctly. Check that all fuses are seated 
properly. Close and lock the Backbox and 
secure its'keys back inside the Coin Door. 

With the Playfield Glass Removed: 

2. Make sure the proper amount of pinballs 
were installed (Amount of balls are always 
specified on decal attached to the lock down 
assembly and at the top of the inside cover). 

3. Remove all shipping tie downs, shipping 
blocks, packing foam, shipping instruction 
pages, etc. (if any) from the game. READ ALL 
PRINTED INFORMATION! Shipping 
instructions, labels and/or decals describe 
warnings, cautions, and/or important information 
specific to the game. SAVE ALL PRINTED 
INFORMATION. 

4. Raise the playfield and support it, by lifting 
the Prop Rod (located on the left, inside the 
cabinet). The end of the Prop Rod should be 
placed into the hole under playfield. See the 
illustration "Easy Access Service System - 3 
Positions" on Page 4. 

5. Visually inspect all cabinet cables and 
connector terminations; ensure no wires or 
cables are pinched and that cable harnesses are 
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not pulled tight. 


6 . Lower the playfield and ensure game is level side-to-side by adjusting Leg Levelers, if required. See the 
illustration "Leg Leveler Adjustment" on Page 4. Start with the Leg Levelers turned al the way in (1.25 
from floor to bottom of leg), depending on the condition of the floor, adjust the Leg Levelers as required until 
the game pitch is 6.5°, determined by the Bubble Level. 


USE THE BUBBLE LEVEL ON THE WOOD RAIL (LOWER RIGHT) TO DETERMINE IF LEVEL IS ACHIEVED. 
BUBBLE SHOULD APPEAR BETWEEN THE 2 BLACK LINES. SE 


SEE PAGE 4 FOR AN ILLUSTRATION. 


The playfield incline affects difficulty of play. Use the recommended 
incline; Game difficulty is best varied using game adjustments. 


With the Coin Door Open: 

7. If desired, perform any self tests at this time (see Section 3, Chapter 1, Portals™ Service Menu Introduction, 
and Chapter 2, GO TO DIAGNOSTICS MENU, (or instructions on how to enter "Begin Play Test and Game 
Name Test" Menus to test components on the game). 


8 . If desired, adjust Game Pricing, Standard and/or Custom (see Section 3, Chapter 4, GO TO ADJUSTMENTS 
, er CE- -The MENU and Section 3, Chapter 5, GO TO INSTALLS MENU to adjust Game Difficulty, 3- or 5-Ball Play, Home 
g’gJggUSj or Tournament Settings, Novelty, Add-A-Ball, etc.). 
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Pinball Game Set~Up Future Reference 

CAUTION: At least 2 people are required to move and maneuver game. 

Use proper moving equipment & extreme care while handling. Pinball game is 260lbs (+/-10). 

Refer to Game Manual for further Game Set-Up Procedures (Sec. 1, Chp. 1) and other important information' 

TOOLS REQUIRED: 5/8" Socket Wrench & Utility Knife 






aside. (SAVE! all packing 
materials and information 
sheets related to this pinball 
until Set-Up is complete.) 


Remove 
2 Bolts 
per Corner 


4 At this point DO NOT CUT 
STRAPPING (you want to 
keep the Backbox secured in 
the down position). Loosen 
and remove the 8 Leg Bolts 
(use 5/8” Socket Wrench) 
and set aside. 


6. Install FRONT LEGS using 
the bolts removed from Step 
4. Secure tightly. Take care 
not to scratch the Black 
Finish on any of the Legs. 


5. Lift game into an UPRIGHT 
POSITION (Coin Door 
Facing Up). 


7. Carefully set the game down 
on the FRONT LEGS. Care 


9. Cut BLACK NYLON 
STRAPPING. CAUTION: 


3. Remove the Four (4) ident¬ 
ical Legs with Levelers 
from the carton and set 


with 

“TRUCK THIS SIDE ONLY” 


game out using the 
Black Nylon Strapping as a 
handle. 


should be taken...Game is 
heavy, two (2) people are 
recommended for this and 
the following step. 


8. Using supports or two (2) 
people, prop the rear of the 
cabinet up and install REAR 
LEGS. Secure tightly. 


Strapping will SNAP, protect 
your eyes! Use extreme 
care when using a utility 
knife or scissors. 






Pinball Game Sei-Up Future Reference Continued 



10. Lift the Backbox into the 
UPRIGHT POSITION 

(Ensure the cables do not 
get pinched). 



Open the Coin Door and 
pull the YELLOW HANDLE 
to the LEFT and at the 
same time pull up on the 
FRONT TOP MOLDING 
and remove. The GLASS 
can now be pulled out 
towards you and removed. 
TAKE CARE while moving; 
set glass on a safe surface. 






11. After the BACKBOX is in 
the UPRIGHT POSITION, 
locate the 5/16” HEX KEY. 
While inserted, rotate KEY 
with a 3/4 turn until latched 
& locked. 



14. Through the open Coin 
Door, remove the RETAIN¬ 
ING RING at the rear of the 
CASH BOX and open. 
Remove the PINBALLS & 
the PLUMB BOB from the 
SPARE PARTS BAG. 

(Save the other spare parts in cabinet). 
Install the PINBALLS by 
placing them on the play- 
field so they can roll into the 
Outhole Ball Trough. 


Retaining. 




The next step you 
will remove the 
PLAYFIELD 
GLASS & BACK 
GLASS to access 
the inside of the 
cabinet & 
Backbox. 


Shooter 

Rod 

or 

AUtO 

Plunger 

Button 


NOTE: KEYS are tied to the Shooter Rod* Of 
equipped ,I or taped to the Playfield Glass (if 
equipped with Auto Plunger Button). Removo 
keys. One (1) set of keys opens the Coin Door 
the other set is used to unlock the Back Glass to 
gain access to the White Star Board System. 



Hanger 

Wire 


Thumb 

Screw 


Plumb 

Bob 


15. Install the PLUMB BOB on 
the Hanger Wire & tighten 
the Thumb Screw. 

Loosening the Thumb 
Screw & lowering or raising 
the PLUMB BOB makes 
the Games Tilt Function 
more or less sensitive. 

Remove the PINBALL GAME MANUAL (stapled to 
,side of the left wall of the cabinet). Review Section 1. 
Chapter 1. which describes how to lift the playfield to 
access the Plumb Bob Tilt Assembly. The manual 
gives you all the imports ni information you need to 
prepare for final set-up and other important information 
(such as Parts, Diagnostics. Schematics and more...). 


ALWAYS STORE THE MANUAL & INFORMATION SHEETS INSIDE THE CABINET WHEN NOT USING. 


After Set-Up 



' THE 





Gee. 1: After Get-Up 









Sec. 1: After Set-Up 



Unlock 
(tie Roto- 
Lock 
(Counter- 
Clockwis#) 


E nsure C3 bins do no; 
bind, pinch or Ere being 
pulled tight. Hand-Feed 
cu: with iSackbox so 
Cables are not tight. 


Step 3. 


The top of the Backbox will 
rest on the Pinball Side Armor. 
Strap or tie down the Backbox 
to keep from “bouncing" during 
transport. 


How fo Secure the Back9! 


Step 2. 


Carefully pull the 
Backbox forward into 
the "down" position. 


Transporting 

For more Backbox details & part numbers, see Section 4, 
Chapter 1, Backbox Assembly, Pages 60-61. 


////////////////////////////////A/////////////A/// 

Leg Leveler Adjustment 

Attach the four (4) Leg Assemblies to cabinet corners with the eight (8) leg bolts provided . 






K 


JJ 


Bubble Level 
located on 
the wood rail 
„ next to the 
Shooter Lane. 


TT 



Bubble 
should be 
between 
the 2 black 
lines. 


x 


Start adjustment with the leg levelers turned all the way 
in. 

View the bubble in the level provided on the right side 
wood rail. 

Ad|ust the front or rear levelers as necessary to cause 
the bubble to float between the two (2) black lines. 

Use a pinball to roll down the center of the playfield for Lme ,. r 

side-to-side leveling. 3 ^? 

YOUR PLAYFIELD PITCH IS NOW AT 6.5° AS * 
REQUIRED FOR PROPER GAME PLAY! 

Note: For custom adjustment greater than >6.5° can be achieved by turning out the rear leg leveler(s), however, it is not recommended. 




////////////////////////////////////////////#///// 

Easy Access Service System - 3 Positions 

With the front molding & glass removed, carefully lift the playfield (take care when using the Bottom Arch to hoist). 
Positions 1 & 2 

When lifted high enough, the Playfield Support 
Slide Brackets (Fig. 1 A) can be seen & can clear 
the cabinet front. At this time, pull the playfield 
toward the front of the cabinet, checking that the 
mechanical components clear the cabinet front, then 
rest the playfield on the Playfield Support Slide 
Brackets at the front channel of cabinet (Fig. 1C); 

Or, the Prop Rod (located on the right inside of 



v-m, w i iivu v»i int; i lyi u msiuc Ul 

cabinet) can be used by positioning the Prop Rod end into the receiving playfield hole (Fig. 1B). 
Position 3 

With the playfield at rest, hold the sides & pull toward 
the front of the cabinet (approx. 6' to 8°), until 
resistance is felt from Edge Slide Brackets stopping 
against the Slide & Pivot Support Brackets located 
on either side of the cabinet (Fig. 2A). At this time, 
swivel the playfield toward the Backbox, then rest on 
the top edge (Fig. 2B & 2C). 





After Set-Up 













Chapter 1 of 1 

Game Operation & Features 


Start of Game Features 

Starting a Normal Game 

Insert coin(s). The game generates a sound lor the 
first coin & for each subsequent coin with the display 
indicating the number of credits posted. Press the 
Start Button and a start-up sound is produced, and 
the posted credits are reduced by one. Subsequent 
players can be added (up to 4 can play!) by pressing 
the Start Button before the end of ball 1 (with 
sufficient credit in the game). 

The display now indicates the player or # of players 
selected from the total depressions of the Start 
Button. The display indicates the ball in play, and a 
ball is served to the Shooter Lane. An introduction is 
shown followed by Skill Shot Graphics and/or instruc¬ 
tions. Pressing the Start Button after ball 1 of any 
player will start a new game (if credits are available), 
out only if the Start Button is depressed for 2-3 
seconds. This delay is to avoid accidental “re-starts" 
of a game. Note: Any partial credit remaining during 
game play after the end of ball 1, or power down, will 
be eliminated. 

Starting Team Play (Doubles!) 

This option is adjustable with Standard Adj. 50, Team 
Scores (Default = NO). If Standard Adj. 50, Team 
Scores is changed to YES, then Team Play will be 
made available. Team Play only works in a 4-Player 
Game. The totals for Players 1/ 3 (Team 1) & Players 
2 / 4 (Team 2) are then displayed individually as well 
as the combined score for BOTH TEAMS. 

Starting Tournament Play with 

This Pinball Game is ToPS™ (Tournament Pinball 
System) Ready. Optional Tournament equipment & 
hardware (sold separately) is required. Review 
Section 3, Chp. 7, GO TO TOURNAMENT MENU, for 

more info! 

Unlike a " Normal Game", the Tournament Game is 
started by depressing the Tournament Start Button 
(located on the Front Molding, if installed). If adequate 
credit(s) are posted and a Tournament Is started via 
Portals™ (select the "TOUR" Icon in the Main Menu), 
the Tournament Start Button will flash. Any adjust 
ments or installs changed will not be in affect. Starting 
a Tournament Game defaults to preprogrammed 
Tournament Rules (e.g. No Extra Balls, Specials or 
Bonus Credits are awarded); however, starting a 
Normal Game after a Tournament Game will then 
revert back to any unique adjustments or installs 
performed previously. During and End of Game 
Features operate in the same manner (differences in 
adjustment defaults are present). 


Game 
& 



During Game Features 

Feature Mode & Combination Shots 

Features are lit on the playfield and started by 
completing certain shots (e.g. completion of Target 
Banks, Orbit(s), Ramp(s) and/or any combination of 
the shots). 

Multiball 

Multiball is started after completion of certain features 
(amount of balls used depends on game rules). 

Replay Feature 

Replay awards are given as the player exceeds a High 
Score Level during game play. This can be adjusted 
with Standard Adj. 3, Replay Award (Default = 
CREDIT). Players exceeding the High Score Levels 
can receive: CREDIT, EXTRA BALL, or SPECIAL. 
Adjust to NONE if a replay award is not desired. 

End of Game Features 

Game Endings 

When all player(s) have played all balls (including any 
Extra Balls), the game ends. If power is interrupted 
during the course of a game, it will end that game (see 
Starting a Normal Game). Closure of the Plumb Bob 
Tilt Switch according to the number of tilts set, 
Standard Adj. 15, lilt Warnings (Default = 01) or 
prolonged closure, will end the current Ball-ln-Play. 
Closure of the Slam Tilt Switch on the Coin Door ends 
the current game(s). 

Match Feature 

At the end ot each ball, earned bonuses are collected. 
At the end of the last ball of a game (including any 
extra balls, if applicable), earned bonuses are col¬ 
lected, then the system produces a random 2-digit 
number (a multiple ot 10; 00 to 90). Matching the last 
2 digits of the player’s score with this number awards a 
credit. In Std. Adj. 13, Match Percentage (Default = 
8%) can be changed from 0-10%. Changing the 
percentage to 0% displays the "Match Animation" at 
the end of the game, however, will never match nor 
award anything. Changing this adjustment to OFF will 
not display the "Match Animation " nor award anything. 

Entering Initials/Name 

If player achieved a new High Score in a game or 
achieved a Special Feature (if given) the player may 
enter 3 Initials. In Std. Adj. 29, High Score Initials 
(Default = 3 Initials) can also be changed to 10-Letter 
Name. Use the Flipper Buttons to choose a letter or 
character as seen on the Dot Display. Hitting the Start 
Button locks in the letter or character and proceeds to 
the next letter. The game then proceeds into the 
Game-Over Mode and then to the Attract Mode. 

Note: Standard Adj. 31, Custom Message (Default 
= ON) can be displayed during the Attract Mode; enter 
letters in the same fashion. 


For more details on Adjustments, see Sec. 3, Chp. 4. 



Sec. 2: Game Op. 




Sec. 2: Game Op. 


Auto Percentaging 


W owv. ryuf levels may De seiectea. Adjustments allow awarding of a "CREDIT" (or vour settinq) as ea 
level is exceeded This can be adjusted with, Standard Adj. 03, Replay Award (Default = CREDIT). With the 


score-to-oeat adjustment; this is done by utilizing Standard Adj. 04. Replay L 
t-S?. c F on 3 ’ Chapter 4, GO TO ADJUSTMENTS MENU; also, 
TO INSTALLS MENU for further customization of your Pinball Game 


see see Section 3, Chapters, GO 


Instruction Card 

Bflow is a COPY of the Game Instruction Card (SPI N 2 :755-5180-00 USA) which is included with every game. 

If your card is lost or damaged, simply COPY this page and cut out the Instruction Card as a temporary replace¬ 
ment until a new card is ordered. r * 

(Hint: COPY & CUT along the dotted line and fold in the center to keep the "COPY" sturdy.) 


COPY & » "! 

cirr ; .! 




> OF | 

? theI 


IX % 





FOLD 

HERE 


m 3 


For more detailed game rules, visit our website @ 
www.8ternPinball.com and click on the 
"The Lord of the Rings’ 11 " or "Game Archive" 
Pop Bumper Link. 



Skill Shot Time your plunge to select your target (watch Shooter Lane). '^j| 

f Rings of Power Shoot the 4 Ring Shots to collect Rings of Power: TAD H 

i O 3 Rings of Elves Lights Mode Start on Center Ring Shot JV'*”' 

© 7 Rings of Dwarves Lights Mystery Award on Hobbitcn. 

© 9 Rings of Men Lights Gollum Multiball on Right Saucer UTMfjS 

; Movie Multiballs Play all 3 Movie Muttiballs to light Destroy the Ring: 

ft The Fellowship of the Ring’ Shoot every shot to collect the 9 Members of the Fellowship. 

ft The Two Towers' Spell K E E P on Bottom Lanes to light Sword Lock, then lock 3 Balls on the 
Sword. 

! • The Retur " o f the King' Collect 5,000 souls on the Paths of (he Dead (Mini-Ptaytield). 


.Gifts of the Elves Win a Ring Mode or a Movie Muttiball to earn a wondrous Gift from the Elves. 
■' Palantir Shoot Barad-dur to light the Palantir, then shoot the Palantir to aid your quest. Jjk 




© NLP, Inc. (TM) Tolkren Enterpises under license to New Line Productions, Inc. 


SPi PART 755-5180-00 USA 
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RasNami 


Swttohmusibe 


The Memory 
Protect Switch is 
dfeabled when the 
Coin Door Is open. 


Red 1st 


& Black Buttons) Access &■ Use 

Inside Coin Door I If Coil & 


Service Switch Set (Red, Green 

The Service Switch Set provides access for three (3) 
functions available for your use. They are Volume 
Menu, Service Credits Menu and Portals" Service 
Menu. All are accessed separately depending on which 
colored button (Red, Green or Black) is pushed first 
Red 

_ Green 

-. Black 


Function 1, Volume Menu 

Pushing the Red "VOLUME" Button first, enters the Volume 
Menu. While in this Mode, to DECREASE the volume, hold down 
or depress the Red “LEFT" Button until desired the volume is 
achieved; to INCREASE the volume, hold down or depress the 
Green "RIGHT 11 Button until the desired volume is achieved. 

Note: Pushing the Lett or flight Flipper Buttons operates the same as the Red 
or Green Buttons of the Service Switch Set. while in this Volume Mode. 

Set between 0-31; Once your adjustments are made, this menu will 
automatically exit a few seconds after the last button depression. 



Function 2, Service Credits Menu 

Pushing the Green “ SERVICE CREDITS" Button first, adds 
Service Credits (will not affect your audits as "paid" credits). 

This is useful for the technician to test games in regular play without 
affecting the game audits. Each depression adds 1 credit; up to 50 
credits can be applied. Std. Adj. 16, Credit Limit, determines this, 
however, it can be changed from 04-50; for details see Chapter 4 of 
this Section 3. Once your credits are added, this menu will 
automatically exit a few seconds after the last button depression. 

Note: This function Is disabled if Standard Adjustment 30, Free Play, is set to 
YES. The Service Credits are limited to the Credit Limit in addition to any paid 
credits present In the game (e.g. If the Credit Limit is 30, and there are B paid credits 
present, only 22 Service Credits can be applied ). 


Pushing 
Black 1st 



Function 3, Portals 11 ’Service Menu 

Pushing the Black "BEGIN TEST" Button first, enters the 
Portals'"Service Menu. Once in, navigate through all menus 
depressing the Red “LEFT" or Green "RIGHT" Buttons. 




: in} r> tiv 


* *** r m or Green Buttons of the Service Switch Set, while in this Service Mode. 

I&K *■**»# m Select or activate the Icon chosen (the Icon will be "flashing’) by 
W K pushing down or depressing the Black "ENTER" Button. 

Note: Pushing the Start Button operates the same as the Black Button 
of the Service Switch Set, while in this Service Mode. 

Please read the remainder of this Chapter for more information on the Portals r Service Menu 
The remaining six (6) Chapters of this Section explains all Icons & Menus in detail. 

Read! Read! Read! xMtet 
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Portals™Service Menu Introduction 

Important: The Dual Switch Bracket holds the Playfleld Power Interlock &. Memory Protect Switches. 
located just inside the Coin Door frame (see pictorial of the Coin Door on the previous page). The Button Switch 
at the top is the Playfield Power Interlock Switch. It must be pulled out for electro-mechanical device testing or 
diagnostic purposes (this is required). If this button is pushed in, the Playfield Power is disabled while the Coin 
Door is OPEN. The Button Switch at the bottom is the Memory Protect Switch. It is enabled while the Com 
Door is CLOSED; meaning any adjustment changes that are made will not be written to memory. If changing 
adjustments is required, ensure the Coin Door is OPEN to disable this switch, thus allowing for desired changes. 

How to Use This Section 

This section will cover all functions available in the Portals'Service Menu in a Step-By-Step process. This 
section is divided into chapters which coincide with the MAIN MENU. The previous and following pages in this 
Chapter will instruct the operator on how to move through the Menus. It’s simple, easy and fun to use. 

To get into the Service Menu Mode review “Function 3, Portals”Service Menu" on the previous page After 
Power-Up, push down the Black "BEGIN TEST” Button to begin. Looking at the display you wiil momentarify see 
"Service Menu" with a satellite flying from right to left pulling a banner "Portals©™ followed by the MAIN MENU. 



Use the Red "LEFT" & Green "RIGHT" Buttons (or Left & Right Flipper Buttons) to move the selected Icon 
lett or right, and the Black "ENTER" Button (or Start Button) to actuate the se^cted /^^ The use of the 
Service Switch Set (Red, Green, & Black Buttons) is required in Switch Test or Active Switch Test, as the 
Start & Flipper Buttons are a part of this test. 

The MAIN MENU now appears with the "DIAG” Icon (GO TO DIAGNOSTICS MENU) flashing: 




As the operator views the Menu Screen(s), the more more symbols indicates that there are more loom to selectTn 
each direction. The Icon selected will blink. Pushing the B |ack ,, ENTC R Button (or Start 
Icon and the Menu Screen will change to the menu selected. Select the PPEV Icons to move backwards 
through the menu levels. Select the "QUIT" Icon to completely exit the Service Mode. 

View the Portals'” Service Menu Icon Tree on the next pages for a complete overyiew of n 

system. The “HELP" Icon & "?" Mini-Icon provide explanation of ICON usage in the Menu where the HELP icon 
or"?" Mini-Icon was selected. View QUIT THIS SESSION (Exiting the Portals~Service Menu) at the end of this 
chapter (reference Section 3, Chapter 1, PortalsT Service Menu Introduction). 

The chapters in this section, which coincide with the MAIN MENU, will also provide more detailed information. 

Use both the manual and the display to help customize , troubleshoot and/or diagnose faults, it any 
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Portals™ Service Menu Example 

T f h j® ® l !^ l f STO*$2m5S , 2S2 l R f '?° n S in the DIAGNOSTICS MENU. The example will show activation 
of the syy icon (GO TO SWITCH MENU). In this menu, the switches can be tested individually and also all 
active switches can be tested. Use the same technique to access all the Icons in the Portals'" Service Menu 
/a. S S . e ™ ce r e " u l ? ot } Tree on ,he Previous pages as a guide to help navigate through the entire 
system (Also, go to the chapter in this manual explaining the icon(s) selected,). 


If the display is in any other menu other than the MAIN MENU, use the Red •'LEFT" & Green "RIGHT" Buttons 
to select the PREV Icon and press the Black "ENTER" Button to activate the ICON thus movinq back to the 
previous menu. Do so until MAIN MENU appears. 

Chapters 2 through 7 will coverall menu items within the Portals"Service Menu. The Icon is shown precedinq 

faSJK m2™ m!M n rt ?A, S I Ser u ic ® Menu by navigating with the Red or Green Buttons. Each chapter 
started is from the MAIN MENU. Within the chapter, and Sub-Menu will be covered sequentially with their 

f ^ nc,10n - l [ tt ) e operator ‘'gets lost ", select and activate the ’PREV" Icon until the display indicates 
MAIN MENU. For more help on Button Usage, select & activate the "HELP" Icon or"?" Mini-Icons 


EXPLANATION & USAGE OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & SUB-MENUS: 

Select and activate to: 

(77 inn Move LEFT or RIGHT, select previous / next or 
move backwards / forwards. 


MORE MORE 


ri 

33$ 


IM 


TSSSfflSffiflS* Se ! ect ? nd f c ^ a,e Select and activate Select and activate 


Icons appear in the 
selected Menu only when 
there are MORE Icons to 
the LEFT or to the RIGHT 
available for selection 


ample: 


to return to the 
PREVIOUS Menu 


to QUJT, exits & 
returns to the 
Attract Mode 


to Wev/HELP 
Screens of the 
current Menu*. 


DECREMENT (-) or INCREMENT <♦) displayed 


RUN (or activate) selected test or coil 
PULSE coll. 

View the schematic (DRAW tng) of current display. 
Select while current switch, lamp or coll Is viewed. 


f Help Note: An explanation of each M/n/*/con at that menu level 
will cycle continuously. To exit a display where no Mini-Icons are 
available lor selection, pressing any button will exit the display. 


fter entering Portals" 1 , tho MAIN MENU now appears with the “DIAG" Icon (GOTO DIAGNOSTICS MENU) 


flM. 


m 




HUD 


CD TD DIRCHD5TIC5 MENU 


iflMlll 


W ^(“to ,C0N The DIAGN0STICS '-’ ENU "OW 


IujjhIH 



®SfP 



CD TD SWITCH MENU 
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Press the Black Button to activate \h\s ICON. The SWITCH TEST MENU now appears with the “TEST” Icon 
(SWITCH TEST) flashing: 




SWITCH TEST 


Press the Black "ENTER" Button to activate this icon. The Switch Test Display now appears. 



All switches can be tested one at a time. When possible, use a pinball to close any playfield switches, rolling the 
ball at Stand-Up Targets or over/under switches is suggested. Use finger for all non-playfield switches. As each 
switch is closed, the respective Switch Matrix Grid Position (1-64) will be lit. 

To view the schematic for the switch selected, press either the Red or Green Button to select the 'DRAW 
Mini-Icon. Press the Black Button to activate this Mini-Icon ; do so while the switch is momentarilyclosed; 

This will bring up the Switch Schematic Display. The display describes he switch in the Switch Matrw which 
includes the name of the switch, the Return (Row) Wire and'the Drive (Column) Wire, drive transistor, andthe 
"Pin-Outs" from the CPU/Sound Board. Activating the 'DRAW" Icon when a switch is not closed, will give the 
generic switch schematic as shown below. 



To exit any display where there are no Mini-Icons (Schematics or Help Displays), press any button to return to 
the previous Menu. 

While in Switch Test or Active Switch Test, the Flipper & Start Buttons are deactivated (hecause they can be 
part of these tests). Use the Red "LEFT," Green "RIGHT" and/or Black ENTER Buttons to seiectand _ 
activate the “MINI-ICONS" at the bottom of the display. In Switch Test if the << or >> Mini-Icon is. 
the display will go to (slip between) the previous tests (Active & Dedicated Switch Tests). Use the F 
Green Button to select the "PREV" Mini-Icon. Press the Black "ENTER Button to Switch Test Menu. 

To exit out of this Sub-Menu, select and activate the PREV Icon in the Menu. ThepfAGNOSTICSMENUnow 
appears with the "SW Icon (GO TO SWITCH MENU) flashing. Go through other Diagnostics selections or exit. 


To exit the Portals”Service Menu, select & activate the “QUIT" Icon (see the next page). 
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QUIT THIS SESSION (Exiting fhe Portals™Service Menu) 

in the MAIN MENU and in all SUB-MENUS, if the “QUIT" Icon or "QUIT" Mini-Icon is selected and 
activated, the Portals Service Menu Session will be exited and returned to the Attract Mode. 



QUIT THI5 5E55IQN 


w 11 9° in l° the same Power-Up Routine as if turning on the game. Upon Power-Up, the CPU Game 
P'splay Code versions with Check-Sums are shown, followed by the Location ID & Game ID Numbers 
and Alerts, if any (see Section 3, Chapter 2, GO TO DIAGNOSTICS MENU, Technician Alerts) 






solution Table was designed to answer some common problems frequently asked. 

Problem / Solution Table 


PROBLEM 


Will not enter the Service Mode 
after depressing the Black 

'BEGIN TEST" Button. _ 

All Service Buttons (Red, Green 
and Black) ap pe ar nonfunc tf ortal. 
The Green Service Button in 
the Attract Mode will not enter 
the SERVICE CREDITS MENU 
to add Service Credits. _ 

The Display "Wanks out." 


Icons "scroll" along continuously 

in the MAIN MENU. 


The Start and Ripper Buttons 
do not select or activate Icons in 
the SWITCH TEST MENU, 

Can’t move selection of Icon wrth 
the Left and/or Right Flipper 

buttons, _ 

Some Icons appear 

non functional in the PRINTER 

MENUfS). _ 

Some Icons appear 
non-functional in the GAME 
SPECIFIC MENU under the 

DIAGNOSTICS MENU. _ 

The display returns to the 
ATTRACT MODE exiting the 
Service Session after a 

FACTORY RESET. _ 

In COIL TEST MENU, the coils 
and flashlamps do not fire after 
I activating the "RUN" Icon. 


I In ADJUSTME 




It* ki d t 


adjustments are not getting 
changed as desired (using the 
Flipper & Start Buttons). 

In Porta Is™ Service Menu, the 
volume cannot be adjusted with 
the Red or Green Buttons, 

In Portals™Service Menu, the 

display seems to lock up, or the 
Help Display appears to be 
non-functional. 


SOLUTION 


££S erv| cs Switch (es) ( Red . Green & Black Buttons) for loose connections or bad Ground 

• Check the associated wiring harness tortrom the CPU/Sound Board, Connector CN6 

Check CPU/Sound Board for possible failure. _ 

Check the Service Switches wiring harness for poor or no connection and/or broken wires. 

• sure the Game Is not in "Free Play." If the game is set to Free Play, adding Service 
O/i sons is not required. 

• Check the Service Switc hes wiring harness for poor or no connection and/or broken wires. 

I 8SS F? n- ,0 LP°£ r or no S?""® 01 * 0 " and/or broken wires. 

ISif s “ ppl> ***■ R * 10 * Ch »'* 1 “ ■ 

• Check for a stuck switch on the Green Button. 

• £°* n D 2°« was . I?P ,a , ced * ©nsure the Locking Mechanism on the 

Crl^ Rirffart22? ESIEZ+i D reen f ,lck ®' and,ocks int0an up/down position, the 
_ Green Bu tton has this loc< switcn. Remove r.. (Ref, to Svc. Bull eti n #74.) __ 

• ^LFi^''^, r rfLI h 4 S i^m-- < ^ e ai ar t d ^?S^ ad / as th ®y a fe a P ar ‘ o' the Switch Test. Use the Red 

ChSraeOTO Sol^clMENU^witc h Tm ^ ( ° S9Ctl0n 3 ' 

' 88SK®>^ or ^ Ground and ,eter ,0 Sec,ion * Cha p ,er 2 - 

-Th is 5 nofmal only in Diagnostic s Switch & Active Switch Tests ( see previous Problem) _ 

im w "™ m w * r «»“■ 

• rn ? other test under this Menu, the"«" & ■»” Mini-Icons will appear not to (unction. The 

a as If ,here is no " Go 70 < Game Name> ,he 

' SectlOTi^Chapter^^G^To'FtESET M^N^Facto^lf^St 0 ' 1 * aU “ a " y **' ted ' Re,9 ' to 
1 Ensure POWER INTERLOCK SWITCH is pulled out (see the start of this Chapter). 


' Thls * s normal The Memory Protect Sv/itch is enabled when the Coin Door is CLOSED. Chanqes 
can be made with the Coin Door OPEN only. 

1 £ e j? ad0 ^y hen in «» Attract Mode. The Volume Mode is entered 

rZn 'S!ir^ d H VOLUME Button. Then use the Red “LEFT’ to decrease / decrement {-) or 
Green RIGHT Button to increase / increment (+) the volume. _ v; 

If you cannot clear the situation by exiting back one Menu, exit completely out of the Portals^ 
Service Menu, and re-enter. If the problem persists, call Technical Support for additional help. 









Portals™ Service 
Menu Introduction 






















_ Chapter 2 of 7 

Go To Diagnostics Menu 

Overview 

The Portals*Service Menu System provides tests tor sounds, display, lamps, switches and coils. Each feature 
may be tested manually or automatically after entering the Portals* Service Menu (see Chapter 
The automatic tests <e.g. Cycling Colls, Test Flash Lamps) may be used for a quick verification of automatic test 
functions and the manual tests (Begin Play Test, Slnale Lamp / All / Row / Column Te ^s, 

Tests) may be used for troubleshooting. All Icons ana there usages are explained throughout this chapter in order. 

Important: Upon Power-Up (Game Reset) or opening the Coin Door watch the Display for any Alerts.* 

--- If this display flashes, the game is indicating that CMOS RAM memory 

(CPU Loc. U212) has been corrupted. This is caused be either failure in 
nPPN TUP nnflR memory (e.g. batteries are dead and/or faulty RAM) or upon installation 

UP CI1 I IlL uuun Of updated version of game code. Opening the Com Door Will initiate a 

_ Factory Restore (Reset), by opening the Memory Protect Switch. 

Check battery voltage at VBATT Test Point on the CPU/Sound Bd. (more details in Sec. 5, Chp. 4, PCBs). 


- nnr ,p tc ri P FM - This flashing display is shown immediately upon opening the Coin 

PI flVFTpFn° H TraTpniJER Door as a reminder that 20v/50v DC power to the playfield is disabled. 

P L fl Y FIELD HI b H r JWfch A1 , electro-mechanical devices (such as Coils) cannot be tested with 
rn t KinnSo tmtcdi nrv ‘he switch pushed in. PULL OUT the Power Interlock Switch ONLY if 

LUllr UUUn lnltinLULrs you’re in a Testing Menu requiring power. See Access & use in 

Chapter 1 of this Section for the location of this switch. Closing the Coin Door will automatically reset this switch. 


- —rr - This display is shown momentarily during Game Mode or Power-Up to 

OPERRTOR RLERTI alert the operator of a coil malfunction (coil doesn t energize or coil fires 
#2 ftUTD LRllMCH a multiple number of times). OPERATOR ALERT! works by monitoring 

r n T i MOI FllNrT T mN any switch activated coil that has the potentia to trap a ball when 
LQIL flHLFUi1-.TIUri disabled (more details in this Chapter ; Technician Alerts, Pages 24-25). 

I—- ■■ cnee niicer - * H this Tech Report Alert flashes (along with an audible sound) the 

PLER5E CHECK qame has detected faulty switches and/or missing pinballs. Select me 

TECH REPORT 'TECH" Icon for information (review Technician Alerts, p f9es24-25y 

PABTAI <->ATAfi->TPrH * For this Alert display to appear, Standard Adj^ 49,^must be changed 

PPKTHL5 rfllHU * I fct-H fo pQWERUP, COIN DOOR or POWERUP AND COIN DOOR, the 

default is NEVER (review Section 3, Chp. 4, GO TO ADJUSTMENTS MENU, Standard Adjustments, Page 44). 

A CAUTION: Remove all pinballs from the Ball Trough prior to lifting the playfield to ijfefull the 

servicing. PULL OUT the Power Interlock Switch for operation.To eject pinballs, select the DIAG gonfrom ttie 
MAIN MENU to go to the DIAGNOSTICS MENU, then select the CLR Icon to enterthe CLEAR BALL TROUGH 
MENU. Select the "RUN" Mini-Icon and press the Black "ENTER" Button orStart Button to removeonepintell 
at a time (this feature also useful to retrieve a pinball for game testing in Begin Play Test & Game Specific tesis/. 




EXPLANATION & USAGE OF 


* Fl? 

MORE MORE *REj, 


COMMON LARGE & MINI-ICONS USED IN VARIOUS MENUS & 8UB-MENU8: 

Sa/ect and activate to: 




Emu 

mm 


These non+etaewe Select an d activate 

JS^I^«W^en jL 

there are MORE Icons to PREVIOUS Menu. 


Move LEFT or RIGHT, select previous /next or 
movo backwards / forwards. 

DECREMENT (-) or INCREMENT (+) displayed 
value or select previous / next, 

RUN (or activate) selected test or coil 
PULSE coil. 

View the schematic (DRAVJmg) of current display. 
Select white current switch, lamp or coil is viewed. 


IIIUIV PWI tv w 

the LEFT or to the RIGHT 
available tor selection. 


Select and activate Select and activate select while current switch, lamp or coil is viewed, 

to QUIT, exits & to view HELP 

Attract Mode curnx!t%°enu*. * Help Note: An explanation of each Mini-Icon at 
Anracl w 3 cycle con tinuously. To exit a display where 

available for selection, pressing any button will exit the display. 


GO TO DIAGNOSTICS MENU 


$$sr After entering Portals*, the MAIN MENU now appears. To initiate, from the MAIN MENU, select the 
n|T r , "DIAG" Icon With either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in 
l pmg H the same manner) and press the Black "ENTER" Button (the Start Button operates in ‘he same 
manner). The DIAGNOSTICS MENU appears. Continue through this chapter for the exp anation & usage ot the 
Icons in the DIAGNOSTICS MENU. Usage Note: Only in Switch & Active Switch Tests J. 

Buttons cannot be used as the alternate navigation buttons as they are a part of these tests Aftej exitingi these 
tests, the Left & Right Flipper and Start Buttons can once again be used. Continue through this chapter tor trie 
explanation & usage of the Icons in the DIAGNOSTICS MENU. 


Go To 
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/x=S" Go To Switch Menu 

Jofroj 1 toe DIAGNOSTICS MENU, select the "SW" Icon with either the Red "LEFT" or Green 
SW ( ^V tt t°h S r, arid *? ress , o 8 Bl ^S k "ENTER 1 ' Button. Switches are configured in an 8 x 8 Matrix of 

tcct n cm . mns ( s t w 'toh Drivesl and Rows (Switch Returns) with up to 64 possible switches. The SWITCH 
TEST MENU consists of three f 3 ) parts: Switch Test, Active Switches & Dedicated Switch Test. Reminder: 
me Flipper & Start Buttons (part of Switch Tests) cannot be used as navigation buttons during these test(s) 

rr-^ '' Switch Test 

W j To initiate, from the SWITCH MENU, select the "TEST" icon with either the Red or Green Buttons & 
TEST press the Black Button. In Switch Test, close each switch and observe the display. The display will 
'describe the switch in the Switch Matrix Grid (below), which includes the switch name, Return (Row) 
5’ D [) ve (Column) Wire and the 'Pin-Outs" from the CPU/Sound Board. When the switch is closed, the ' 

8 ^ 8ri y - To YI ew ,he sch © m atic for the switch selected, press either the Red or Green 
mnm ect i he , D ? AW , Minhl g on - Press the Black Button to activate this Mini-lcorr, do so while the switch 
is momentarily closed. To return to Switch Test, press the Black Button again. 

Active 9witoh Test 

Jp «"£*■ B°« ,he U W, .T CH MENU ’ select the " ACT '' lcon with e 'toer the Red or Green Buttons & press 
ACT l h ®® la * k Bu V?u' J f s In „ a P, r ?Y. l0U ? test - select the “PREV" Mini-Icon to return to SWITCH MENU or 
u select either of the « or >> Mini-Icons to move through the tests. In Active Switch Test, if any 


:-—~ nwin yicxvnuv ui a vinuaii), me display sequences throuan the Sw tc 

nDMfc«, Re !i U L n ( R ° w ) yy ,re ’ D 1 rive (Column) Wire, Drive Transistor, Part Number and the "Pin-Outs" from the 
CPU/Sound Board. This cycle continues until all switches are cleared or until the test is exited. 

Dedicated Switch Test 

To initiate, from the SWITCH MENU, select the "DED" Icon with either Flipper Button & press the Start 
Button (the Service Switches are deactivated during this test.). In Dedicated Switch Test, the display 

Number ^ Re ' Um <R ° W) W ' r6 ' ^ ,C0 ' Umn) ^ Part 

SWITCH MATRIX GRID &• DEDICATED SWITCHES 



Row 
(Return) 
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SWITCH MATRIX GRID LOCATIONS 



O Switches 47 & 48 are located 
on the Back Pane! (Sw. 47 are 
\ OPTO PCSs and Switch 43 is 
_\ located on the BaL* Trough). 


A Backpanel ▼ 


Mini-Upper Playfield ► 
shown moved off the 
Main Playfield for clarity. 


viiVFrrrrrrmiirrrrrrTTr' 

l Typical Switch Wiring & Schematic , 



Ortw Wk«| 

GRN-XXX 


M< S*0 w-'ll 

. mi- WHT-XXX 


anas 


Dedicated Switch Schematic 


Dedicated Sw. Inputs 

GRY-XXX >* 


O —I 

COM. 4r 


Normally Open 
SvdtcH Tarmlral 


Gcmnw 
Snatch Terminal 


ILLLUXUJlIillLLUJJJJJll 

= Switches above PlayfieW. = Switches below Playfield. 

&§ = Switches not on Playfield. 

Switch Part Notes: ¥ Yen Coin Switch is 180*5091-00. Part Numbers which start with 
515’ or 500- include the bracket, target, and/or housing. 

Sw. 14, 15,41 Si 47 Part Note: OPTO PC Boards are used as Switches: 

Trans.: 515-0173-00 (Sw. 14 & 15); Receiver. 51 SOI 74 00 (Sw. 14 & 15); 

Transmitter 515-7307-00 (Sw 41); Rec. 515-7303-00 (Sw. 41); 

Transmilter 500-6745-00 (Sw. 47); Receiver£00-6747-00 (Sw. 47); 

Sw. 56 Part Note: The Switch iscomprised of a Hanger Bracket (535-5319-00) and 
Contact Wire (535-7563-01) located in the Cabinet . 

Some Switch Diodes may be located under the playfield, in the Cabinet or Backbox on 
Terminal Strips or Diode Boards and not on the assemblies. DOTS: Dicde £n T erminal £ trip, 

see Section 5, Chapter 2. Playfield Wiring. 



Playfield 
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High Current Coils Group l 


Drive Coil GA-Turn 
Transistor or Bulb Type 


26-1200 O 


H Go To Coil Menu 

,he DI * GN0S JICS MENU, select the "COIL" Icon with either the Red "LEFT" or Green 
COI L , i 0 *™? ar ; d J> r sss the Black "ENTER" Button. The coils are listed in groups. Coils 01-16 are 

= typically High Current Coils (although Low Current 

Coils may be used in these positions & will be noted). Coils PARTI Al POM Q FIFTAII PH PUrtDT 

17-32 are typically Low Current Coils. Flash Lamps are rMKI ,ML LrUIU> lAILtU unAKl ♦ 

typically used in positions 25-32 (although may be used in 
any position & wilt be noted). 


COIN DOOR IS OPEN 

PLflYFIELD HIGH POWER 
DISABLED BY 
COIN DOOR INTERLOCK i 


PULL OUT the Power Interlock Switch 
for operation with the Coin Door open. 

Important: The Partial Coils Detailed Chart Table is used as 
a reference against the Coil & Flash Lamp Locations on the 
next page. For the complete Coils Detailed Chart Table, see 
the reverse of the following page. The Chart is shown to 
compare against the Backbox I/O Power Driver Board 


ueianea wiring uiagram (shown again in Sec. 5. Chapter 1, 
Play field Wiring. For more on troubleshooting and 
diagnosing, see Sec. 5, Chapter 4, Printed Circuit Boards 


( ft* Single Coil Test 

S? To initiate, from the COIL MENU, select the "TEST" 
ESI Icon with either the Red or Green Buttons and 
=■■ press the Black Button. Ensure the Power 
terlock Switch is pulled out. Select either the ■-* or "+" 
ini-lcons. Start with the "+" Mini-Icon to start the manual 
ngle Coil Test from #1 (the test runs through all Coils and 
ash Lamps ff1-ff32 & Optional UK Only Auxiliary Positions 
JX 1-3). Press the Black Button on the"+" Mini-Icon, as 
tch coil is selected, the display will describe the Coil or 
ash Lamp Name with the corresponding number, the wire 
th colors, the "Pin-Outs" from the I/O Power Driver Board, 
a Coil Voltage and Gauge-Turns (e.g. 23-800). Press the 
ack Button again to move forward in the test. To test and 
view a particular Coil or Flash Lamp, select the "RUN" 
Mini-Icon and press the Black Button. Each time the Black 
Button is pushed, the Coil or Flash Lamp will fire on the 
Playfield and/or Backbox, with the display indicating the Coil 
or Flash Lamp information. Continue with the same 
procedure to run through the entire test. 

jj2h c y°^ n fi Coil Test 

To initiate, from the COIL MENU, select the "CYC* 

C Icon with either the Red or Green Buttons and 
L press the Black Button. If still in a previous test, 
select the 'PREV" Mini-Icon to return to COIL MENU or 
select either of the or"»" Mini-Icons to move to 
Cycling Coil Test (selecting again will return to Coll Test). 
The test pulses each regular Coil or Flash Lamp sequentially 
(cycling) on the Playfield and in the Backbox (if Coils are 
used). The display indicates CYCLING COILS 


gI{l=ESXij 



#1^1 ORBIT PIN 
#14 

#15 LEFT FLIPPE R (50v REP/YEL) 
#16 RIGHT FLIPPER (50v RED/YEL) 


Low Current Oof Is Group 1 


#18 ! RIGHT SLINGSHOT 


#19 TOP SAUCER 


BA LROG MOTOR RELAY 
#21 [sword LOCK RELEASE 


#22 BALROG MOTOR 


22-900 0 


22-900 O 


Drive Coll GA-Turn 
Transist or or Bulb T ype 


Q18 123-800 O 


Q20 I DC Rela V 



CVCI 


low Current Coils Group 2 


#25 FLASH: POPS X3 


#26 'FLASH: RING 


#27 i FLASH: BACK PANEL 


Drive Coil GA-Turn 
Transistor orBulOType 


#906 Butb 


#906 Bulb 



Auxi liary (UK ONLY) 


#89 Bulb 


Drive 

Transistor Coil GA-Turn 


AUX 2: CENTER (iP/PCTVKi POST i Q2v|^UM! 


,26-1206 D ! 
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\ 


◄ Playfield 


8ee Page 87 for 
better views. 
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| Typical Coil Wiring 


ron 

EaSSE^i 


Drive 

Transistor 





Bulb Types used for Flash Lamps 



#89 Bulb 

(Bayonet) 

165 - 5000-59 


#906 Bulb 

(Wedge Base) 
165 - 5004-00 


\IIILLUJJJJMIILLLLUJJJJI1 


B = Coils / Flash Lamps above Playfield. 

=Coils / Rash Lamps below Playfield. 

= Coils / Flash Lamps not on Playfield. 

rcolorl = Color of Mini-Mars of Rash Lamp Bulb. 

Some Coil or Flash Lamp Diodes may he located under the playfield, in the 
Cabinet or Backbox on Terminal Stfips or Diode Boards and not on the assemblies. 
DOTS: 2 iode 0 n lerminal g trip See Section S, Chapters, Playfield Wiring. 

Coil 024 is Optional . ft either a Coin Meter, Token Dispenser or Knocker (ail 
optional equipment) is required, call Technics/ Support for more information, 
t-800-542-5377 Of 1-708-345-7700. 
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In COIL MENU 

also select: 


sKrCa—ffic 

;g TD DIAGNOSTICS MENU 



High Cur re of Coils Group 1 


B cnIt menu I mf: 1 m® ^sincle coil tkt 

COILS DETAILED CHART TABLE 


CYCLING 

COIL 

TE8T 


Drive Driver 
Transistor Ouput Board 


TROUGH UP-KICKER 


#2 AUTO LAUNCH 


LEFTVUK_ 


#4 TOP VUK 


#5 RIGHT VUK 


#6 RING MAGNET 
#7 RIGHTTOWER 
#8 LOOP DIVERTER 


Power Line Power Drive Transistor 

Connection Voltage Control Line CaJor 



D iods On T ernme S Vp (r re led) 

High Current Coils Group 2 

li WHBMliW " 




YEL-VIO I J10-P4/5 150* DC 


YEL-VIO I J10-P4/5 50* DC I BLU-ORG 


4 FLASH: HELMS D E EP RT 
LEFT FLIPPER (50v RED/YEL) 


#16 [RIGHT FLIPPER (50v RED/YEL) 


- _ 

Low Current Coils Group 1 Tf ,^S oup&cd 


#17 LEFT SLINGSHOT 


#18 RIGHT SLINGSHOT 


#19 TOP SAUCER 


#20 BALROG MOTOR RELAY 
#21 SWORD LOCK RELEASE 
#22 BALROG MOTOR 




ORTIONAjjGOIL 


Low Current C oils Group 2 

imiiiimv 


#25 

#26 


#27 FLASH: BACK PANEL 


NOT ; USED 


#29 FLASH: RINGWRAITH 
#30 FLASH: SWORD 



#32 | FLASH: BALROG 


Auxiliary (UK ONLY) 


I Q32 | ORG 


msmmmms 


□rive Driver 
Transistor Ouput Board 


3^^^B 3BeBag5aggBBgg gms 

Power Line 
Color 


Po.'/er Line Power Drive Transistor D.T. Control 

Connection Voilaqe Control Line Color Line Connect Coil GA-" 


AUX 1: LEFT 


01 UK 3X BRN J7-P1 2D, DC WHT .15-Pa 20-1200 O 

. .'1, . . V: ■ - W ; - * (Wl-fiaiAJinT 


AUX 2: C ENTER UP/DOWN POStToT g*' SRN & J7-P1 20.DC RED J2-P4 »1«00O 

AU X 3: RIG HT UP/DOWN POST 03 . Boa rd $ BRN J 7 -P 1 20. DC ORG J 2 -P 7 25-1200 0 

O Coll Note: O Either -00B or -OOT can be used for Joil replacements, "ar listed is preferable lor easier diode access & msydllfTFm’gTrnT 
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Backbox I/O Power Driver Board Derailed Wiring Diagram 


Partial View 
I/O Power Driver Board 
520 - 5137-01 


FROM 

WHT-RED 

Trarotofmer 

16v AC 


Q25 

QZ7-*W+C~ 

Q28 -m'/f 

Q23 

■L 


BLK- 8 RN *ipC 


J #25 Flash: Pop 
/ Bianpar X3 


S? .£ Sfc STlv #26 Plash: Back” 

BLK-RED ^ Panel Ring 

/jp- ^ «? Rash: Back' 

BLK-QRG ^ Panel Right 


#28 

Not Used 


BRIDGE 2 
20V LOW 
CURRENT 
COILS 


FROM 

RED-WHT 

Transformer 

16v AC 


BLU-WHT 

Transformer 

13v AC 


J7 


Q31 -WAN 
032->HA 


017-WW^L 

Q18 WYv’-l^ - 

4- 

Q19-W*,V^ 

Q20 -WW-£"" 


CONTROLLED 

LAMPS , 


BLK-YEL t Not Used 

A #29 Flash: Rt. 

BLK- 6 RN *' & W Rp. Ring Wraith 

a!Sf .^/k #30 Rash: 

BLK-BLU xi Sword 

§2 *•* Jg. ..,v. #31 Flash: De- 

BLK-VIQ ^ f tff* % * Sk stray The Ring 

8 ? iliJk #32 FlaWT 

BLK-GRY 5>‘vy- ^ Balrog 

ORG 20V DC LOW POWER ^ 

BRN 20V DC LOW POWER \ 

#17 Left 

VIO-BRN I D^Snn I SHrgshol 

#18 Right 

VK3-RED l 1 Slingshot 

#i $ Top 

vio-org l9R.i!?nh I s»w*r - 

#20 Balrog 

VIO-YEL _ Motor Re la y Rev. , 

#21 Sword Lock 

VK3-GRN I ? 7-^500 1 gg»“ _ 

# 22 Bakog 


#17 Left 
Slingshot 


BLU^VHT 

Trans/lWTJisi 

13v AC 


FROM 

lamp Columns 


#6to: AH Coils require doxies L 
Some diodes may be located on . ft 
Terminal Snips & not on die coll iiswf I 


I LoceTWns, s»e * 
[ P/eyMd Wiring. 


Q1-Q16 I 
STP20N10LI 
1100106-031 


Q17-Q32 I 
TIP122 I 
110-0057 cal 


Forth* Genent 
Hfumination IG.I) 
Chart Defata/ 
MBM O'Jjrem. 
t09 sec. 5 Chp. 2. 
Ptayfmfd Wiring. 



Js 

VIO-BLU 

Molor On/Off 

022 -WW^T” 

V 

h) 

VIO-BLK 

#23 Flash: 

Hebn'S Deep Left 

Q23-MVv^ 

V 

pT^oecoi 
M O-GRYJ 1 OPTIONAL 1 

E3MMR 

Q24—RfYV^L 
+ 

jarTs 

r oo&oooo 1 

BRM- 8 LK I 26 -I 2 OOI 

#1 Trough 
Up-Kicker 

m-wHlf 

V 

A 

# r~oo c^jtrrtr 1 

BRN-RFD I OAjQ 40 I 

#2 Auto 

Launch 

Q 2 —vHlf 

~ 3 ) 

dS 

BRN-ORC I^R-^IDQOi 

#3 Left 

VUK 

Q3—W-|t|[ 

4 / 

A 

pnmfwri 

BRN-YE L |26-12001 

#4 Top 

VUK 

04—VnH^” 

V 

A 

pnnmrm 

BRN-GRN j9fi-12nOJ 

#5 Right 

VUK 

05—W-|[^ 

V 

T \ 

BRN-BI.U 

#6 Ring 

Magnet 

06—W'-jH” 

■ / 

V 

ja.pmmmn 

BRN.S/IO I 9^_A0n J 

#7 Right 

Tower 


- 8 > 

- gS 

mrggTtrtn 

BRN-GRY IP2-1080J 

#8 Inner Loop 
Drveiter («* ow) . w 

06— 

J9R5 

rmnrf) 

BLU-BRN J?R.lbnft] 

#9 Lett 

Bumper 


FROM 

BLK-YEL 
AC Vo«U»flea W 
48v AC 


BRIDGE 1 
50V HIGH 
CURRENT 
k COILS 


S*>•»»“ 

FOR O 
MAGNET 


Q10—W^“ 
on— wHK" 
Q12—ya-||£” 
Q13— 

•4 

Q14—WHIJ 
015 —vH|^ 
*016—A-|= _ 


pnrmrm #iowght 
BLU-RED J ^PLlOnnj Bumper 

#11 Bottom 

BLU-ORG Bumper 

#12 

BLll-YEL Not Used 

#13 Orbit 

BLU-GRN Pin _ 


BLLLYEL 

BLU-GRN 


FROM 

BLK-ORG 

AC \Wtagss IN 

48v AC 


J T 


® m #14 Flash: 

BLU-BLK *? ^ Helm's Deep Rt. 

rcYo T Biryi risieft 

ORQ-GRY j 7?rdnn I Flipper _ 

pTtr p xn #ie Right 

ORG-vio J 22-900 1 ^pp** _ 

REP-YEL 50V DC HIGH POWER \ 
YEL-VIO 50V DC HIGH POWER N 


DC BLDJreclional 
Relay Board 

{S(*l S50-506WO) 


(Retw**) A, 

(On/Off) 

VIO-BLU . . no. , 


\ ^ OOMI 


Low Power 

20v DC 


Power Out 

♦Sv DC 


BLKbOV^-iBqBLK 

ptFti - 


FROM 
BRN 
Low Power 
2 Pv DC 

IW 

l/Q BD. 


PROM Z" 

°? G Is 

Lew Power fe 2, 

20 v DC 24 
-J 8 -“| If 
< P10 
VO BPj 

Is 


FROM 

VIO-YEL 
High Power 
SOv DC 
J10- 
4 P3 
UP BO. 


Go To 
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Sec. 3 : ... Diagnostics 



Go To Lamp Menu 

fro™ th e DIAGNOSTICS MENU, select the "LAMP' Icon with either the Red "LEFT" or Green 
RIGHT Buttons and press the Black "ENTER 1 * Button. Controlled lamps are configured in and 8x10 
_ . Matr,x of Columns (Lamp Drives) and Rows (Lamp Returns) with up to 80 lamps possible. The Lamp 
Test Menu consists of four (4) parts: Single Lamp Test, Test All Lamps, Row Lamp Test & Column Lamp Test. 

Gingle Lamp Test 

To initiate, from the LAMP MENU, select the "ONE" Icon with either the Red or Green Buttons and 
press the Black Button. Select either theor “+“ Mini-Icons. Start with the V Mini-Icon to start the 
... — manual Single Lamp Test from Column 1, Row 1, Switch 1. Press the Black Button on the *+" 
Mini-Icon, as each lamp is selected, the lamp will light at ifs location on the playfield as well as the display, 
indicating the Lamp Matrix Grid Position (below), lamp name with the corresponding number, Return (Row) Wire & 
Color, Drive (Column) Wire & Color, and associated drive transistors. Press the Black Button again to move 
forward in the test. To test and view a particular lamp, select the “RUN* Mini-Icon and press the Black Button 
Each time the Black Button is pushed, the lamp will light-up on the playfield, with the display indicating the lamp 
information. Continue with the same procedure to run through the entire test. 



ALL 


Test All Lamps 

"To initiate, from the LAMP MENU, select the 'ALL" Icon with either the Red or Green Buttons and press 
the Black Buttonjf still in Single Lamp Test (or any 1 of the 4 tests), select the "PREV" Mini-Icon to 
return to LAMP MENU or select either of the "« u or Mini-Icons to move through the tests, keep 
activating until Test All Lamps is displayed. The display will indicate ALL LAMPS ON and the lamps on the 
playfield will be lit, alternating between the rows in the Lamp Matrix Grid. 

Row &• Column Lamp Tests 

To initiate, frotn the LAMP MENU, select the “ROW" or 'COL" Icon with either the Red or Green Buttons 



ROW 


COL 


- MW... ...v ....... UlO VI UUL ILL/ff Willi cmibl Hit? 1160 Ul Oreeil DlfUl 

and press the Black Button. If still in a previous test, select the ‘•PRE\r Mini-Icon to return to LAMP 
MENU or select either of the "«" or"»" Mini-Icons \o move through the tests, keep activating until Row 
or Column Lamp Test (whichever desired) is displayed. In this test, each set of lamps in each Row or 
Column of the Lamp Matrix Grid (respective to each test) will light-up on the playfield and is indicated in the 
display. 


LAMP MATRIX GRID 


033 

w 


034 

[ RED-BLK 
J12-P2 


Q35 

| RED-ORG 
J1 2-P3 
EB 036 
| RED-YEL 
J12-P4 


Q37 

|red-grn| 

J12-P5 





mS£SSMm 





m 4555 Bulb 

PIPPIN 


Q #555 Bulb 


BORCMIR 

MYSTERY 

23 #555 Bulb 

PIPPIN 
ARROW 



U15 

YEL-ORG | 
J1 3-P7 

*555 Bulb 

KE (E) P 

#555 Bulb 

SAM 


YEL-BLK 
J1 3-P6 

#655 B Jib 
KEE(P) 


#555 Bulb 

FH0D0 

ARROW 


#555 Bulb 
ARAGORN 

~E3 #44 8 

DESTR0Y 
RING 


YEL-GRN 
J1 3-P5 

#555 Bulb 

..£ FELLOWSHIP 
O F THE RING 
#555 Bulb 

FRODO 


YEL-BLU 
J1 3-P4 

#555 Bulb 

THE TWO 
TOWERS 


#555 Bulb 

THE RETURN 
OF THE KING 


#555 Bulb 
GANDALF 


#555 Bulb 
LEGOLES 


038 

|red-blu| 

J12-P6 


Q39 


#555 Bulb 

LEGOLES 
ARROW 
| #555 Bulb 

GfMLI 
ARROW 
I #555 Bulb 


#555 Bulb 

LRAMP 
MAN RING 
#555 Bulb 

EXTRA 
BALL 


#555 Bulb m #555 Bulb 
UGHT EXTRA 
BALL 
#555 BJb 
I RAMP 
DWARF RING 


RING 

I MULTI BA LL 


#555 8uto 

MODE 
START 
#555 Bulb 
BIG 

POINTS 


#555 Bulb 
PAIANTIR 


#44 Bulb 

PALANTIR 

GLOBE 


#555 Bulb 

UGHT 

SPECIAL 


#555 Bub 
GOLLUM 
MULTIBAIL 


nr #555 Bilb 
SPECIAL 

#555 Bulb & #555 Bulb Q #555 8ub 


#555 Bulb 

LRAMP 
ELF RING 


#555 Bulb 

SUPER RING 
FRENZY 


#555 Bulb 

GANDALF 

ARROW 


#555 Bulb 

MERRY 

ARROW 


MAN RING 


040 

| RED-GRY | 
J12-P9 


Q41 

| RED-WHT 
J12-P10 


#555 Bulb 
<0)RC 
#44 Bub 
SHOOTER LANE 

- 

K3 #44 Bulb 

ESCAPE THE 
RINGWRAITHS 


#555 Bulb 
0(R)C 
044 Bub 

I SHOOTER LANE i 

L—!a-— 

fU #44 Bulb 
GANDALF VS 
SARUMAN 


DWARF RING 

#555 Bulb 

OR(C) 

#44 Bulb 
SHOOTER LANE I 
#4 

#44 Bub 
WARG 
ATTACK 


M 


ELF RING 


#555 Bulb 


#555 Bulb 

CLOOP 
MAN RING 

#555 Bulb 

R ORBIT 
MAN RING 
#555 Bulb 

“CANES” 


0555 Bulb 

CLOOP 
DWARF RING 


#555 Bulb 
\ ORBIT 
DWARF RING 

#555 Bulb 


#555 Gm. Bulb 
POTD 
U.L 


#555 Gm. Bulb 
POTD 
ILR. 


#555 Gm Bulb 
POTD 
L.L. 


#44 Bulb 

SHOOTER LANE 

#5 

#44 Bulb 

WAR OF 
THE ENTS 


#44 Bulb W #44 Bulb 
SHOOTER LANE j SHOOTER LANE , 
1 #7 


#555 Gfn. Bub 
POTD 
LR. 


#44 Bulb 

SHOOTER LANE | 
#8 


UJ #44 Bub 

DESTROY THE 
WITCH-KING 


#655 Bulb 

TOURNAMENT 
BUTTON 


#555 Bulb 

SHOOT 
AGAIN 
#555 Bulb 

GIMU 
#555 Bulb 

SPOT 
RING 
#555 Bulb 
2X 

SCORING 
#555 Biib 

CLOOP 
ELF RING 
#555 Bulb 
R ORBIT 
ELF RING 
#555 Bulb 

#44 Bub 

SHOOTER LANE | 
#1 BOT 
#44 Bulb 

SHOOTER LANE | 
#9 TOP 
#555 Bulb 
START 

BUTTON 






























































Lamps 60-63 & 

73-78 are located < •; 
ST/' :t ’ on the&ick Panel, i 


■HJiiJiMfl; 




49 146 72 


Optional 
I Tournament 
III Kit Required 


LAMP MATRIX GRID LOCATIONS 


A Backpanel 


A Backpanel 


4 Playfield 

wiiwrrrrrrrrmiwrrrrn 

j Typical Lamp Wiring &r Schematic 




















































After se eding this Icon, and if any of the below criteria is met, the display will indicate any or all of the following 
categories: POSSIBLY BROKEN SWITCH, CHECK SWITCHES and/or HYPERSENSITIVE SWITCH /Sw. #16 
shooter Lane, is used as an example). If more than one switch is reported, the Switch Number and Name will 
h , e category, and then will cycle the categories. To return to the DIAGNOSTICS MENU, select the 
PREV" Mini-Icon and press the Black "ENTER" Button. 

Switch Detection 

During game play, activation of switches are monitored. In programming, every switch is given a minimum & 
maximum value based on the game. The switches are monitored every 5 minutes of game play with a "slidinq 
window of 15 minutes. If a switch is determined to be faulty, game play is compensated. 


Switches noted as POSSIBLY BROKEN SWITCH should be checked, 
then adjusted or replaced. Important: A switch reported as "possibly 
broken“ may actually be an unused switch due to lack of usage and 
not because they’re broken. This can happen, if a switch is located 
in a "hard" shot position, and the players are not making the shot. 
Game programming will still compensate for this unplayed switch. 

• Switches noted as CHECK SWITCHES are determined to be stuck 
closed or open depending on switch usage. Free up the switch 
actuator adjust or replace if necessary. 


Switches noted as HYPERSENSTIVE SWITCH means just that, the 
switch should be readjusted or replace if necessary. 


PLRYFIED STATUS 

POSSIBLY BROKEN SWITCH 
#02 5HDDTER LHHE 
_MEUftMJTia 


PLRYFIED STATUS 

CHECK SWITCHES 
#02 SHOOTER LAME 

_ PEEWittirillH _I 

PLRYFIED STATUS ~ 

HYPER SENS ITIUE SWITCH 
#02 SHOOTER LAME 

_EKEirStllTl^ _ 


Determination of switch usage can be checked in Audits (review Section 3, Chapter 3, GO TO AUDITS MENU). 
Find the associated Audit with the switch in question and check usage; compare it to commonly used switches for 
/ r l ny swlt 5 h is chec (< ed and repaired or replaced, it's suggested to test the switch in the PLAY 
TEST MENU (see the next page) or Single Coll Test (reviewed earlier in this chapter, Page 18) where the asso¬ 
ciated coi to the switch can be tested as well. After correcting the problem, the switch will still be reported until the 
game is played and the switch is again monitored as specified above. Only you can determine if a switch getting 
reported is bad orif the switch is currently not getting actuated during game play. _ 

Technicians Alerts continued on the next page. Jlf3r J 
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Technician Alerts Continued 

Pinball Detection 

While in Technician Alerts Menu, if the following is displayed, the game 
has detected one (1) or more pinball(s) missing and has compensated 
for the lost pinball(s) to provide normal game play. 


PLAYFIED STATUS 

PINBRLL MISSING 


Important: Determine where the pinball is! Do not add plnball(s) until it is determined the pinball(s) are indeed 
missing & not just stuck. If pinball(s) are added, & if the original stuck pinball has freed itself the pinball game will 
not operate properly with the extra pinball(s). When the pinball is recovered, the above display will not appear the 
next time Technician Alerts is visited (a game must be played for the pinball to be determined as found). 


' During qame play, a ball can get trapped or stuck. If after approximately 15 seconds of inactivity or no scoring, 
Ball Search is started. Note: If the pinball is in the Plunger Lane or ‘held * on the flipper, no Baf/ Search will be 
performed. The game will perform one Ball Search in an attempt to "find" or free-up the pinball. 


LOOKING FOR 

pn 

PINBRLLS 

PLEASE NRIT 



If the game does not see a switch closure (indicating the pinball has not 
been found), this display will appear with a count-down timer of 20 
seconds, during which Ball Search will continue until the timer runs out 
(this feature will not happen if the game is in Competition Mode; Ball 
Search will continue until the pinball is found, unstuck and/or replaced 
manually). The display will momentarily acknowledge the missing pinbail(s). The game will provide another 
pinball into play and will compensate for the lost pinball. Game play will appear normal. 

Note: This detection and compensation will happen with every pinball, if each suffers the same fate of a ball trap. 
If all balls get trapped, the game cannot be played or started until the situation is rectified. 

Tech Report Alert Option 

This game has the capability of automatically alerting the operator upon Power-Up and/or opening the Coin 
Door if anv switch Droblems and/or missing Dinballs has occurred. Review Section 3, Chapter 4, GO TO 

e is 49. The default for this 


ADJUSTMENTS MENU, Standard Adjustments. The Standard Adjustment to change i 
feature is NEVER. The options are: POWERUP, COIN DOOR or POWERUP AND CO 


i options 

PL£RSE CHECK 
TECH REPORT 
PORTRLS->DIAG->TECH 


•IN DOOR. 

Upon Power-Up (Game Reset) and/or opening the Coin Door 
(depending on the option selected), this display will flash three (3) times 
along with an audible sound. To find out the problem, enter this 
Technicians Alert Menu and wait for the displays. 



Note: Coils are not reported in Technician Alerts, however, if a faulty switch is the culprit, the switch will 
then be reported. The below displays shown momentarily during Game Mode or Power-Up to alert the operator 


OPERATOR ALERT! 

#2 RUTD LAUNCH 
COIL MALFUNCTION 


ig Game r-----. 

of a coil malfunction (coil doesn't energize or coil fires a multiple number 
of times). " OPERATOR ALERT! “ works by monitoring any switch 
activated coil that has the potential to trap a ball when disabled (e.g. in 
the Auto Launch, Scoop, Eject f etc.). This alert can also appear if a 
switch associated with a coil (example shown is #2 Auto Launch) is stuck 


\ _I OYYIIV^II Mini -—.... — — . | ' . 

closed (caused by a switch jam or stuck ball % the CPU/Sound Board will activate ; the coil approximated ten times 
and if the switch remains closed, the game will report this switch in Technician Ale^ ^CHE^ SWirunfcb. 
The display alert " PLEASE CHECK TECH REPORT H will be shown (only if POWERUP, COIN DOOR or 
POWERUP AND COIN DOOR is selected in Standard Adjustment 49). 

Service Phone # 

To initiate, from the DIAGNOSTICS MENU, select the "SERV" Icon with either the Red •'LEFT" or Green 
"RIGHT" Buttons and press the Black "ENTER" Button. After selecting this Icon the display will 
indicate a phone number to call if technical assistance is required (In USA Code: 1-800-KICKERS). 


p e M 



Begin Play Test 


COIN DOOR IS OPEN 

PLAYFIELD HIGH POWER 
DISABLED BY 
COIN DOOR INTERLOCK 


To initiate, from the DIAGNOSTICS MENU, select the 'PLAY" 

Icon with either the Red "LEFT" or Green "RIGHT" Buttons 

. and press the Black "ENTER" Button. After selecting this Icon - 

the technician can test certain play functions to insure all switch activated pull OUT the Power Interlock Switch 
coils function without entering game play. For example, by rolling the ball f or operation with the Coin Door open, 
over the Shooter Lane switch, the Autopiunger should fire. If it kicks to 

early or too late, fhe switch actuator should be adjusted to compensate for this error. If it fails to fire, use the 
Switch Test or Coll Test to help determine the cause of the failure. During this Play Test, cmE«ii S 

with related switches in the game. For unique Game Test(s), select the Ring Icon in the DIAGNOSTICS MENU, 
reviewed on Pages 27-28. 

T"TH£ 
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Dot Matrix Test Continued 
est 3 


est 4 


Illuminates all the dots, 
except for one column from left to right. 




Illuminates all the dots, 
except for one row from top to bottom. 



Illuminates every other dot lit, 
in both the rows and columns. 

Note: Pressing the Red, Green, Black or Flipper Buttons will exit the test & return to DIAGNOSTICS MENU. 

Dot Matrix Display Explained 

The display utilizes a Micro-Processor Control Board mounted in piggyback fashion to the Dot Matrix Display 
(128 X 32) Driver Board. The purpose behind this board is to provide more information to the operator as well as 
displaying graphics to the player. 

The board is controlled by a 6809E Microprocessor and its personality ROM (Unique to the Game). It receives 
Data, Reset & Clock Information from the CPU/Sound Board via the ribbon cable and sends back multiple Status 
and Busy Signals to the CPU. This is to insure synchronized communication between the CPU and the Display 
Controller Board. The Drivers for the rows and columns are provided on 5 surface mounted integrated circuits on 

the Dot Matrix Display Driver Board. I-- coin DOOR IS OPEN 



LOTR Tests 

To initiate, from the DIAGNOSTICS MENU, select the ‘LOTR" 
Icon with either the Red "LEFT" or Green "RIGHT" Button 
and press the Black "ENTER" Button. 


COIN DOOR IS OPEN 

PLflYFIELD HIGH POUER 
DISRBLED BY 
COIN DOOR INTERLOCK 

PULL OUT the Power Interlock Switch 
for operation with the Coin Door open. 


This will bring up the LOTR TESTS MENU, with the ''RING' Icon (RING MAGNET TEST) flashing. This Sub-Menu 
is used to test the operation of the Ring OPTO Switches, Back Panel Trough Switch & Spinner (Center Ramp) 
Switch and the Magnet Coil Operation ("RING" Icon)-, 19-LEDs (these are not Controlled Lamps) ( LED 
Icon)] Balrog Open, Close & Bash Switches and the Balrog Motor Operation ("BROG" Icon). To initiate, from 
the LOTR TESTS MENU, select one of the 3 Icons with either the Red or Green Buttons and press the Black 
Button. After finishing the Test, select the “PREV" Icon to return to the Sub-Menu or select either of the '» Icon 
to slip between the 3 Testing Menus. 



RING MRGNET TE5T 


RING MRGNET TEST 
□-DPT0-5W 47 □-TRPUCH-SW HB 
D-5PINNER-5N 52 


Ring Magnet Test 

Selecting the ■RING" Icon will bring up the RING MAGNET TEST MENU 
with the “+■ Mini-Icon flashing and the Magnet Test set to OFF. These 
tests are provided to allow a method of testing the Ring Made (OPTOs) 
(Sw. 47), Back Trough (Sw. 48), Spinner (Sw. 52), and Ring Magnet 
(Q6) operation. Switches 47, 48 & 52 are in a Normally Open state. 


scam!! 


RING MAGNET TEST 
□-DPTD-SW 47 0-TRDUCH-5W 4B 
□ -5PINMER-SW 52 


OFF __ Select and activate the "+" Mini-Icon to cycle between the two (2) Magnet 

_ 53(EBBlS[EBBI[fllllIl3 _Tests: GRAB AND DROP (ball will release forward) or GRAB AND 

“—- RING MRGNET test - THROW (ball will enter the Back Panel to test the Back Trough Switch) 

□-DPTD-SW 47 0-TRDUCH-5W 4B With ball-in-hand, roll onto the Center Ramp. As the Spinner (Sw. 52) is 

□ -5PINMER-SW 52 closed, the □ box will turn solid ■; the ball should launch into the Magnet 

GBRBflMD DROP _ Ring. The Magnet (Q6) is then pulsed, grabbing the ball and either will 

_ a3EBBSfeEEMlglLOi2 _ drop it forwards or throw it backwards (depends chosen test). As the 

RING MRGNET TEST- Ring Made (Sw. 47) is momentarily closed, the □ box will turn solid ■ 

□-0PTD-5W 47 □-TRDUGH-5W 4B then □ again. If test is "Grab & Throw", the ball will enter the Back Panel 

□ -BPIHNER-SW 52 Trough and the Back Trough (Sw. 48) will momentarily close, the □ box 

_GBflB,J9MP-IHB0.U,„ will turn solid ■ then □ again (with the ball returning on the Center Wire 

_ SjlBBffllMElIlauIJKa _ Ramp). You can also hand check the 3 switches as well. The OPTOs 

are in the ring (break the light path by placing finger into the hole). The trough switch can be accessed through 
the other hole above the Wire Ramp. See Sec. 4, Chp. 2, Drawings..., Pgs. 94-96 and Sec. 5, Chp. 4, PCBs, Page 
143 for a close up view on the OPTO Switches and the OPTO Transmitter / Receiver Amplifier Board. 

K 0L _ f ,LOTR Tests continued on the next page. 

wk Irin-n of F 


.1 nr. 


RING MRGNET TEST 
□-0PTB-SW 47 □-TRDUGH-5W 4B 
□ -SPIHNER-SW 52 
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Sec. 3: ... Diagnostics 


/ SttMU/B ///////////////////////////////////////// 

^ LED Test 


Selecting the“LED“ Icon will bring up the LED TEST MENU with the V 
Mini-Icon flashing and the LED Test set to ALL OFF. This test is 
provided to aliow a method of testing the 19-LED PCB located between 
the flippers. Note: These LEDs are not 
Controlled Lamps (i.e. not part of the 
Lamp Matrix.) 


LED TEST 


LED TEST 

ALL OFF 

aatEBaatmiMa 



LED TEST 

LED #1 

juraBsmssuisa 


Select and activate the"+" Mini-Icon to 


mhfi*. CaLVitTsi <111Ti* t'.'iiJll K*• J1 ■ a ■ 1 


Tests (ALL ON, LED#1 through LED 
#19). ALL ON = All 19 LEDs will blink 
ON and OFF until the test is exited. 

LED #1 = LI will blink ON and OFF. 
LED #2 through LED #19 will follow suit. 

See Section 5, Chapter 4, PCBs, Page 



/////////////////////////////////I////////. 


ION: Be careful of moving parts! 

*t has a moving part ana will activate upon Am 
n of this test. Keep fingers clear. 


J iiiuhi 

_ 


t 



DRLRDC TEST 


BfiLROG TEST 

□-BPEN-5W 31 0-CLDSED-5W 3E 
0-DRSH-5W SB 


Balrog Test COIN DOOR is OPEN 

Selecting the'BROG* Icon will PLAYFI El^ HIGH POWER 

bring up the BALROG TEST rn T DI5RBLED BY 

MENU with the 'RUN" COIN POOR INTERLOCK 

P ULL 0UT fhe Power Interlock Switch 

l£n(anTS SSJSJS 00 for ™" > ,h “ c ™" D °» r <**"■ 

Interlock Switched pulled out), the motor will cycle, moving the Balm 



Select and activate the “RUN* Mini-Icon to cycle the Motor. As the Balrog opens the Center Ramp (Fig. 2) and 
oomes to a rest, the Balrog Closed (Sw. 32) will open, the solid ■ box will turn □ and Balrog Open (Sw. 31) will 
close, the □ box will turn solid ■. * r ' ' 

For more details of the Switches & Coils (Part Numbers & views) tested on this and the previous paqe, review 
Section 4, Chapter 2, Drawings for Major Assemblies & Ramps, Pages 93-97. 
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Go To Fuse Table 

■w,. To initiate, from the DIAGNOSTICS MENU, select the "FUSES" Icon with either the Red "LEFT- or 
11 Green "RIGHT" Buttons and press the Black "ENTER" Button. The FUSE TABLE MENU now 
u j b appears. This provides the technician with the current Fuse Table for this game (also noted on a decal in 


appears, mis proviaes uie leunniuiaii wan uwuuiicui <awic nsi uno A 

the Bac/cbox/The fuses are located in the Backbox (on the Display Power Supply Board and the I/O Power 
Driver Board), and also in the Cabinet (under the playfield by the nippers and/or by any unique assembly 
requiring an additional fuse, such as magnets). For the complete Fuse List in the Quick Reference Fuse Chart & 
Pictorials, see the next page or Page DR. © (front of this manual). 


Example: 

After entering Portals'*, the MAIN MENU now appears with the "DlAG" Icon (GO TO DIAGNOSTICS MENU) 
flashing: 


1 M 
■ ^ 

1 

/ 

ADI 

H 

[HE" ci.-TiM \ 

fesi 

1 

i 

m 

f 

*81 GD TD DIACND5TIE5 MENU HD 

12 


Press the Black "ENTER" Button to activate this ICON. The DIAGNOSTICS MENU now appears with the 
"SW Icon (GO TO SWITCH MENU) flashing; use the Red "LEFT" or Green "RIGHT" Buttons, until the 
"FUSES" Icon (GO TO FUSE TABLE) is flashing: 





CD TD FUSE TABLE 


Press the Black Button to activate this ICON. The FUSETABLE now appears. 


FUSE TABLE 

MAIN FUSE SA EEOU S.B. 
INTERNATIONAL BA EE DU 5.B 
(IN 5ERUICE OUTLET B□H \ 



Select and activate the"+" Mini-Icon to view the next fuse in the group. Continue to select either the + or - 
Mini-Icons to view each fuse one at a time. The display will describe the fuse identification number (e.g. Main, FI, 
F6, F7, etc.), rating of fuse (e.g. 5A 250v S.B. - i.e. 5 Amp, 250 volt, Slo-Blo), location of fuse (i.e. Backbox: Board 
Name located on; or Cabinet: Under the playfield or in Service Outlet), and ‘use of fuse’ (e.g. 90v DC High Voltage 
Power, etc.). The current fuse listed will remain in the display until the next fuse is chosen or when the Sub-Menu 
is exited by selecting & activating the ”PREV“ or “QUIT" Mini-Icons. 

Go To Fuse Table continued on the next page. 
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Sec. 3 : ... Diagnostics 



Backbox PCB Fu ses, ROMs. Bridges, Relays, P/F 8r Cabinet Rises, Cab. Switches 


CAUTION ; For continued protection 
against risk of fire, replace only with same 
typo of fuse having the same electrical rating! 


QUICK REFERENCE FUSE CHART 


Backbox F 


■ AY POWER SUPPLY {P. 



-mFTJF 


7A 250v S.B, | 5Qv DC Primary High Power Coils/Fli 


20v DC Low Power Coils 


nn m u 

CS3E3E5533BI 


Ini'i.ani 


115v AC Main Fuse Line (Domestic or U 


22Cv AC Main Fuse Line Ante 


mm 


ER PL'AYFIELD (near Fll 


n/a | 3A 250v S.B. 50v DC Right Fli 



CPU Voice ROM 3 


PU Voice ROM 4 




965-0405-80 


965-0406-80 


965-0407-80 


n/a 1 3A 250v S.B. i 50v DC Loop Diverter (GRY-YEL^YEL-VIO 
For locations & more intormation on fuses, see Sec. 5, Chapter2. 


Ci[|^ Display Power Supply Bd 



t UK or Tournament 
GAMES ONLY 

For mote info., 999 Section 5, 
Chp. 4 , PCBs (Yettow Pages) 





For Schematics and/or 

Cornponenl Pads on PC I CPU/SOUnd Bd. (I w/ATMEL ▲ 

Boards shown on ih»s page, i.-——-_ 

review 8ectlon 5 . Chapter 4 . _ 

1 1/0 Board ▼ 
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Dr* Pinball 

To initiate, from the DIAGNOSTICS MENU, select the Cross "DR." Icon with either the Red “LEFT" or 
Green “RIGHT" Buttons and press the Black "ENTER" Button. This will bring you (the operator / 
technician) into DR. PINBALL (Flow Chart Menus) which offers you a choice of three (3) Icons: 


Coil "DR.", Switch “DR." and Lamp "DR." Icons. Selecting a particular Icon will give you a choice of which specmc 


Coil (any and all coil assemblies such as Flippers, VUKs, Magnets, etc.), Switch or Lamp circuit needs to be 
diagnosed. Dr. Pinball will now display a question or give a procedure to follow sue* as Does the lamp turn 
on?" or “Check bridge rectifier BR-20, if snort replace." When Dr. Pinball displays a question or requests a 
procedure. Dr. Pinball will expect a response such as “NO" or "YES" (see below examples of tha Mini-Icons which 
will prompt the operator). You the operator/technician must respond by using the Red or Green Buttons to 
"SELECT" a Mini-Icon and the Black Button to "ACTIVATE or ENTER" your selection. 



Coil Flow Chart 

To initiate, from the DR. PINBALL MENU, select the Coil "DR." Icon with either the Red or Green 
Buttons and press the Black Button. This is the Coil Flow Chart. Follow the questions, answering by 
using the Mini-Icons in the display. 



Qwitch Flow Chart 

To initiate, from the DR. PINBALL MENU, select the Switch "DR." Icon with either the Red or Green 
Buttons and press the Black Button. This is the Switch Flow Chart. Follow the questions, answering 
by using the Mini-Icons in the display. 



Lamp Flow Chart 

To initiate, from the DR. PINBALL MENU, select the Lamp "DR." Icon with either the Red or Green 
Buttons and press the Black Button. This is the Lamp Flow Chart. Follow the questions, answering 
using the Mini-Icons in the display. 


by 


The following are the Mini-Icons with explanations for the DR. PINBALL Sub-Menus: 




Select and activate either the or 'V Mini-Icons to diagnose a Coil, Lamp or Switch. Select and activate The 
"RUN" Mini-Icon to test selected item. The "PREV" Mini-Icon allows you to go back to previous question Select 
the "QUIT" Mini-Icon to exit Portals" completely. Select the"?” Mini-Icon (Help) to see directions on button usage. 

NO TVESI ENDf PPEU fifim H 


Select and activate either the "NO or ’'YES" Mini-Icons to answer a question given. Select and activate the "END" 
Mini-Icon to change to a new item to test. The ‘PREV" Mini-Icon allows you to go back to previous question. 
Select the "QUIT" Mini-Icon to exit Portals” completely. Select the"?" Mini-Icon (Help) to see directions on button 
usage. 


emu ereuTquitI 3 

After a diagnosis is given, select and activate the “END" Mini-Icon to change to a new item to test. The PREV 
Mini-Icon allows you to go back to previous display. Select the ’ QUIT" Mini-Icon to exit Portals completely. 
Select the “?" Mini-Icon (Help) to see directions on button usage. 


H1LSB Nd VEil EHfl PEEK AUITl 'H 


1 COIL FLOW CHART MENU, select and activate the "PULSE" Mini-Icon to pulse the coil selected. Select and 
\ctivate the "END" Mini-icon to change to a new item to test. The "PREV" Mint-Icon ( allows you to go back to 
irevious question. Select the ' QUIT" Mn/-/con to exit Portals™ completely. Select the ? Mtm-lcon (Help) to see 
lirections on button usage. 
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Copy this page for Field Audi! Tracking Performance Sec. 3: Go To Audits 


STARTING METER Readin 



STARTING METER Date J MiWDDATO : AUD.TOR’S NAME : 


CPU Version; 


CURRENT VOLUME SETTING: 


► ► ► 


AUDIT Date (MM/DP/Y 


DISPLAY Version: 


GAME LOCATION NAME: 


EARNINGS & STANDARD AUDIT TABLES 



E EARNING9 AUDITS 
01-14 i£a = ^ 

Audft definitions follow In this Chapter. 


TOTAL 
PAID CREDITS 


FREE GAME 
PERCENTAGE 


AVERAGE 


BALL TIME 


COWS THRU 
LEFT SLOT 


COINS THRU 
RIGHT SLOT 


COINS THRU 
4THSL0T 


COWS THRU 
5TH SLOT 


COINS THRU 
6THSL0T 


12 


TOTAL 

COINS 


TOTAL 

EARNINGS 


CKS 


SOFTWARE 

METER 


m GTANDARD AUDITS 

01-G8 ^ 

Audit definitions folbw in this Chapter. 

To track Feature & Tournament Audits, see Pages 36 or 54. 









































































Chapter 3 of 


Go To Audits Menu 


Overview 

The Portals'ServIce Menu 


(Auans ui-do) ana • reature muuiis ... ■ ------— 

Audits, see Section 3, Chapter 7, GO TO TOURNAMENT MENU. Audits which are named Proprietary are also 
for Future Expansion or Programming. Game code may get upgraded during production; compare all Audits in 
the display with the manual and make any corrections to the Audit Table (previous page), as necessary. Audits are 
subject to change (with or without notice). To view Audits in the display, enter the Portals™Service Menu System. 


EXPLANATION Sc U8A0E OF COMMON LARGE & MINI-ICONS USED IN VARIOUS MENU8 & SUB-MENUS: 

Select and activate to: 


l^jHIgEsr Hj R eran Rni 

MORE MORE FREW BUITI PELF 

These non-seiectabia Select and activate Select and activate Select and activate 
toons appear In the ^ tr nil IT A to \ //aw HELP 


rjr CHI Move LEFT or RIGHT, select previous t next or 
PilEoJ move backwards / forwards. 


fo»?e 

there are MORE icons to PREVIOUS Menu 
the LEFT or to the RIGHT 
available for selector. 


to QUIT, exits & 
returns to the 

Attract Mode. 


to view HELP 

Screens of the ..... ^ , 

current Menu *. ‘ Help Note: An explanation of each MmHcon at that menu Ieve! 

will cycle continuously. To exit a display where noMini-lcons aro 
available for selection, pressing any button will exit the display. 


GO TO AUDITS MENU 


I:: ill Alter entering Portals”, the MAIN MENU now appears. Select the "AUD" Icon in the MAIN MENU with 
either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner) 
nu V -l J and press the Black "ENTER" Button (the Start Button operates in the same manner). The AUDITS 
MENU appears. Continue through this chapter for the explanation & usage of the Icons in the AUDITS MENU. 

fSl Earnings Audits (01-14) EH® 

•jgP To initiate, from the AUDITS MENU, select the ’EARN" Icon with either the Red "LEFT" or Green 
L A PH "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the » 

Mini-Icons to view the next or previous Audit in this .group. The display will describe the Audit Number, 
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit 
is viewed or when this Menu is exited. 

nil I • AAA AA AA A .A: AA EARNINGS'AUDIT NAME^DSfiniti 


01 TOTAL PAID CREDITS: Provides the total number of Paid Credits. _____ 

FREE GAME PERCENTAGE: Provides the percentage total by dividing Standard Audit 13, TOTAL FREE 

02 PLAYS, by Standard Audit 14, TOTAL P LAYS._ _ __-- 

n _ AVERAGE BALL TIME: In seconds, the average ball time is derived from the total play time divided by 

03 Standard Audit 01, TOTAL BALLS PLAYED. _____ 

04 AVERAGE GAME TIME: The average game time is expressed In minutes and seconds (0:00). - 

05 COINS THRU LEFT SLOT: Provides the total number of times Coin Mechanism Switch 06 was closed. - 

06 COINS THRU RIGHT SLOT: Provides the total number of times Coin Mechanism Switch 04 was closed. — 
07 COINS THRU CENTER SLOT: Provides the total number of times Coin Mechanism Switch 05 was closed. 

08 COINS THRU 4TH SLOT; Provides the total number of times Coin Mechanism Switch 02 was closed, - 

09 COINS THRU 5TH SLOT: Provides the total number ot times Coin Mechanism Switch 07 was closed. _ 

10 COINS THRU 6TH SLOT: Provides the total number of times Coin Mechanism Switch 03 was closed. __ 

11 TOTAL COINS: Pr ovides the total amount of coins registered through all the Coin S lots. - 

.. TOTAL EARNINGS: The total cash value accumulated since the last Factory Reset occurred. 

12 See Section 3, Chapter 6, GO TO RESET MENU, Reset Coin Audits. ___ 

METER CLICKS: Provides the total number of money clicks accumulated. Based on the country’s lowest 

13 coin denomination used for the game credit. _____ 

SOFTWARE METER: Provides the continuing total of Meter Clicks. This audit cannot be reset; the display 

shows the constant addition of Meter Clicks. ___ 


Go To 4 
Audits Menu 





f T'?4 


I -Seolion 3,j Chapter 

k. ^-'4 A '4> a | ? j 


. 3 : Go To Audits 




Standard Audits (01-68) @313 


the AUDITS MENU, select the "S.RI." Icon with either the Red "LEFT" or Green 
5.P. |. Buttons and press the Black “ENTER" Button. Select and activate either of the "»■ 

7 ... Mmi-lcons to view the next or previous Audit in this group. The display will describe the Audit Number 
Audit Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit 
is viewed or when this Menu is exited. 




wmmmm 




TOTAL BALLS PLAYED: Provides the total number of Regular and Extra Balls. 


TOTAL EXTRA BALLS: Provides the total number of Extra Balls awarded. __ 

E X™A BALLS PERCENT: Provides the percentage total by dividing Standard Audit 02, TOTAL EXTRA 
BALLS, by Standard Audit 14. TOTAL PLAYS. 

REPLAY 1 AWARDS: Provides the total Awards (Credits, E xtra Balls or Scores) for Level 1. 

REPLAY 2+ AWARDS: Provides the total Awards (Credits. Extra Balls or Scores) for Level 2 or higher . 

TOTAL REPLAYS: Provides the total Awards (Credits, Extra Balls or Scores) for exceeding Replay Score 

R I? L ^ Y PERCENT: Provides the percentage total from dividing Standard Audit 06, TOTAL REPLAYS, by 
Standard Audit 14, TOTAL PLAYS. The percentage reflects replay total awards for exceeding replay 
score levels. 




------- . -‘redits. Extra Balls, or Scores) for making Specials. _ 

SPEdAL PERCENT: Provides the percentage total by dividing Standard Audit 08, TOTAL SPECIALS, by 
Standard Audit 14 t T OTAL PLAYS._ _ J 

TOTAL MATCHES: Provides the total Credits awarded for matching the last two digits of the score with the 
System-Generated Match Number at the end of the game. Percentage of Match Credits is adjustable 
from 0% to 10% by Standard Adjustment 13, MATCH PERCENTAGE, if enabled 
See Secti on 3. Cha pter 4, GO TO ADJUSTMEN T S MENU , Standard Adjustments. _ 

HIGHSCOREAWARDS: Provides the total Awards (Credits, Extra Balls, or Scores) for exceeding the 
High-Score-To-Date scores. _ 

H, £U SCORE PERCENT: Provides the percentage total by dividing Standard Audit 11, HIGH SCORE 
AWARDS, by Standard Audit 1 4. T OTAL PL AYS._ _’_ 

T °TAL FREE PLAYS: Provides the total Free Credits for Replays, High-Score-To-Date, Specials and 

TOTALPLAYS:;^ totalis derived by adding the sum of Earnings Audit 01, TOTAL PAID CREDITS, and 
Standard Audit 13, TOTAL FREE PLAYS. 

_Note: Free Credits are not recorded in the Audit until they are actually used. 


0-1.9M SCORES: Provides the total number of games the Player’s final score was 
0 and 1,999,990 points. 


2M-3.9M SCORES 
4M-5.9M SCORES 
6M-7.9M SCORES 
8M-9.9M SCORES 


... and the Player’s final score was between 2,000,000 and 3,999,990 points. 
... and the Player’s final score was between 4,000,000 and 5,999,990 points. 
... and the Player’s final score was between 6,000,000 and 7,999,990 points. 


---- and the Player's final score was between 8,000,000 and 9,999,990 points. 





10M-12.4M SCORES: ... and the Player’s final score was between 10 
_12.5M-14.9M SCORES: ... and the Player's final score was between 12 

15M-17.4M SCORES 


and the Player's final score was between 17 




— and the Player’s final score was between 2 2.500 
25M-34.9M SCORES: ... and the Player’s final score was between 25 
35M-49.9M SCORES: ... and the Player's final score was between 35 


and 12,499,990 points. 


and 14,499,990 points. 


and 17,499,990 points. 


and 19,999,990 points. 
a nd 22,499,990 points. 

and 24,999,990 points. 
and 34,999,990 points. 


and 49,999,990 points. 


_29 75M-99-9M SCORES: ... and the Player’s final score was between 75 000^000 and 99,999 990 points. 

30 100M-149.9M SCORES: ... and the Player’s final score was between 100.000.000 and 149,999,990 points. 


31 150M+ SCORES: Provides the total number of games the Player’s final score was 
_150,000,000 points and over. 


32 AVERAGE SCORES: This total is derived from adding the Final Score of each game to a table and dividing 
_this sum by Standard Audit 14. TOTAL PLAYS. 


Standard Audits 33-68 continued on the next page. 
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Ifg&SIgXX'ASr.iX V. I — i . r , .-. ' ■ ■ — - - -_____-■ 

SERVICE CREDITS: Provides the total number of times the Portals'" Green Button (Dedicated Switch 7) 
was pushed in Attract Mode. .... . _ . _ 

33 See Section 3, Chapter 1, Service Switch Set Access & Use, for how to receive Service Credits. 

See Sec. 3, Chp. 6, GO TO RESET MENU, Reset Credits, for how to delete Service (and Paid Creditsl 

34 BALL SEARCH STARTED: Provides the total number of times the game performed a Ball Search. 


35 


LOST BALL FEEDS: Provides the total number of times the game added a pinball to play when it could not 
find a pinball after Ball Search. 

See Section 3. Chapter 2. GO TO DIAGNOSTICS MENU, Technicians Alert [Pinball Detection], _ 

LOST BALL GAME STARTS: Provides the total number of times the game started with a pinball missing 

36 from the ball trough at the start of a game. x , 

See Section 3. Chapter 2. GO TO DIAGNOSTICS MENU, Technicians Alert fPinball Detection]. _ 

37 LEFT DRAINS: Provides the total number of times Rollover Switch 57 was closed. 


38 


CENTER DRAINS: Provides the total number of times the pinball had drained when the last switch 
closed was not Switch 57 or Switch 60. 


39 

40 


RIGHT DRAINS: Provides the total number of times Rollover Switch 60 was closed. 
TILTS: Provides the total number of times Contact Switch 56 was closed. 


TOTAL BALLS SAVED: Provides the total number of times this feature was used (this feature can be 
turned ON or OFF, see Standard Adj. 38, FREEZE TIME in Section 3, Chapter 4, GO TO ADJUSTMENTS 
MENU, Standard Adjustments). This feature is enabled at the start of each pinball and is disabled as 

soon as a oredetermined number of switches are 'closed" or the allocated time has expired^ 

. . . .. 


41 
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50 BA S E REPLAY: Provides the current base Replay Level Score. ___ 

LEFT FLIPPER USED: Provides the total number of times the Left Flipper Button (Dedicated Switch 1) 

51 --•-i *“• —— - ■■-I— 


was pushed in Game Mode. 


RIGHT FLIPPER USED: Provides the total number of times the Right Flipper Button (Dedicated Switch 3) 

52 was pushed in Game Mode. _ __ . __ —-. 

» 53 - 54 PROPRIETARY: 'Proprietary Audits are used tor Future.Expans ion or Programming. 

0-1 MINUTE GAMES: Provides the total number of games the total game time was between 

55 0:00 and 1:00 minute. __—___ 

1-1.5 MINUTE GAMES: Provides the total number of games the total game time was between 

5t> 1:00 and 1:30 minutes. __— 

1.5-2 MINUTE GAMES: Provides the total number of games the total game time was between 

57 1:30 and 2:00 minutes. _’___ 

2 - 2.5 MINUTE GAMES: Provides the total number ol games the total game time was between 

58 2:00 and 2:30 minutes. - 



_ q 2.5 - 3 MINUTE GAMES: Provides the total number of games the total game time was between 
59 2:30 and 3:00 minutes. 


3 - 3.5 MINUTE GAMES: Provides the total number of games the total game time was between 
60 3:00 and 3:30 minutes. 


61 


3.5 - 4 MINUTE GAMES: Provides the total number of games the total game time was between 
3:30 and 4:00 minutes. 


4-5 MINUTE GAMES: Provides the total number of games the total game time was between 

62 4:00 and 5:00 minutes. _____ 

__ 5-6 MINUTE GAMES: Provides the total number of games the total game time was between 

63 5:00 and 6:00 minutes. 


6-8 MINUTE GAMES: Provides the total number of games the total game time was between 

64 6:00 and 8:00 minutes. _._ 

8-10 MINUTE GAMES: Provides the total number ol games the total game time was between 

65 8:00 and 10:00 minutes. __________— 

10-15 MINUTE GAMES: Provides the total number of games the total game time was between 

66 10:00 and 1 5:00 minutes. 


15+ MINUTE GAMES: Provides the total number of games the total game time was 
67 15:00 and over. 


RECENT REPLAY PERCENT: Percent figured with programming thresholds fora determined number of 
68 games (again based on programming thresholds). The percentage reflects replay total awards for 
_ exceeding replay score levels. _____ 
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Feature Audits (01-154) EH 


fiPn the AUDITS MENU, select the "LOTR" Icon with either the Red “LEFT" or Green 

IfcOTfi I*" Butins and press the Black ''ENTER'' Button. Select and activate either of the ”»" Mini- 
7r= ^ view the next or previous Audit in this group. The display will describe the Audit Number, Audit 

Name and the Current Audit Total (Value). The current Audit will remain in the display until the next Audit is 
viewed or when this Menu is exited. Audits Definition: Programming Use Only. The proprietary information 
? the f ? tal wjpberof times a feature was started\ awarded, lit , played and/or completed (awarded); also, 
the total number of Switch Closures during certain modes or features are tracked (a predetermined sinqle/muttiple 
variations of switch closures are used to determine the lighting and/or completion of the feature stated). 


l" a 



FEATURE AUDIT TABLE 

il 

FEATURE flUtlTS SDE! * 



P) FEATURE AUDITS 
01-154 i£o = ^ 

*** PROGRAMMING U9E ONLY **# 

UNLABELED BOXES ARE FOR FUTURE EXPANSION. 


LEFTVUK _ 

LEFT VUKOIRECT HIT 



CENTER LOOP 

SPtJS 

RING 


RIGHT VUK 


DWARF RINGS COMPLETP 
ELF RINGS COMPLETED 


RUG MAMA STARTED 


RING MANIA 2* STARTED 


MANIA RINGSCOLLECTD 


mt gEs 





MANIA 2X JACKPOT 


MANIA3X JACKPOT 


_MAHA4X JACKPOT 
MANIA 5X JACKPOT 


MANIA EXTRA BALL UT 


RWGMODEUT 


ESCAPE MOOE STARTED 


15 

BARAD-DOR ARRIVALS 

gH! 

16 

ORC LANES 

31 




POPHFTS 


2> 

c |_ 

£ .IHI Sjgjg 


BATTLE MODE STARTED 


WARG MOOE STARTED 


79 FOTR MB STARTED 
60 FOTR MB WON 


TROLL HITS 


TROLL KJ11S 


BALROGHfTS 
BRIDGE CROSSES 


BALROG KILLS 


SWORD LOCKS UT 


SWORD LOCK 1 


SWORD LOCK 2 


TTT MB STARTED 


TTT MB 2* STARTED 


TTX IX JACKPOT 


TTT 2X JACKPOT 


TTT 3X JACKPOT 


TTT4X JACKPOT 




LEFT INLANE 


RIGHT INLANE 


RIGHT OUTLANE 




TOWER 9. S. PICKED 


FUPPERS.S. PICKED 


LANE SKH1 SHOT MADE 


LANE S. S. 



FUPPERS.S. MADE 


ORC COMPLETED 




DWARF RINGSCOLLECTD 


ELFFWGS COLLECTED 


RINGS SPOTTED 


HUMAN RING BONUS 


DWARF RING BONUS 


ELF RING BONUS 


RING COMBOS 


RING COMBO TRRSHLDS 


HUMAN RINGS COMPLETD 



ENT MODE WON 
SHELOB MODE STARTED 


SHELOB MODE WON 


WITCH KWG MOOE S7RTD 


WITCHKING MODE WON 


BOOK MODE UT 


MOOK MODE STARTED 


BOOK MODE JACKPOTS 


BOOK MODE WON 


MYSTERY UT 


MYSTERY COLLECTED 


MYSTERY SPECIAL LIT 


GOLLUM WULT13ALL UT 


TTT $X JACKPOT 


TTT7X JACKPOT 


TTT STAGES SURVIVED 


TTT S. JACKPOT UT 


TTT SJP COLLECTED 


TTT MB WON 


PATH ADVANCED 


PATH ACCESSED 


PATH TIME SOULS 


PATH UNUT SOULS 


PATH LIT SOULS 


PATH BUNKING SOULS 


SOULS COMPLETED 


ROTK MB STARTED 


m \ 

IKEO 
!B3 
IB 
ICED 

m\ 

rra 

BfirWTT 1 


111B DESTROY RUG STARTED 
I DESTROY RING WON 


GIFT OF THE ELVES LT 


GIFT EXTRA BALL 


I GIFT RING MB 


GFT BIG POINTS 


GIFT SPECIAL 


GIFT 2X SCORING 


GFT SUPER MAMA 


GIFT WIZARD MODE 


PALAMTIR UT 


PALANTffT COLLECTED 


i RING MB RING SHOTS 


RING MBS.JACKPOTS 


RINGMB15M 


RWG MB LIGHT E. BALL 


RING MB 5M 


RING MB LITE SPECIAL 


| RING MB 7.5M 


SRMMB RING SHOTS 


SRMMB SHOTS COMPLETE 


SRMMB JACKPOTS 


SRMAffl TOTAL JACKPT X 


SRMftffi SUPER JACKPOTS 


VAUNOR STARTED 


BALROG STARTED 


BALROG HffTS 



ROTK JACKPOTS 


ROTK LEVELS COMPLETE 


GOLUJM MBALL STARTED 

IEKSI 

ROTK MULT INCREASED 

GOLLUM hEAlL2+STRTD 

iecie^zsiziihhi 

FELLOWSHIP COLLECTED 


ROTK SJP COLLECTED 

FH10WSHP COMPLETED 

m 

ROTK MB WON 

FOTR MB STARTED 

m 

DESTROY RING UT 


CAVE SUPER SRhWER 


CAVE SUPBI POPS 


CAVE SUPER LOOPS _ 

CAVE SUPER EVERYTHING 


BARAD-DUR HOLD RING VALUE 


BARAD-DUR LIGHT EXTRA BALL 


BARAD-DUR POINTS 
















































































































































* Go To Printer Menu (OPTIONAL USE ONLY) 

/"TL Operational Usage Note: The use of the following Sub-Menus are OPTIONAL and provided as a 
3 DHT convenience only. No special equipment was Included with your Pinball Game. To initiate, from the 
r» n AUDITS MENU, select the “PRNT" Icon with either the Red “LEFT" or Green “RIGHT" Button and 
press the Black "ENTER" Button. The PRINTER MENU appears. A Tournament Serial Interface (TSi) Board 
and a RS-232 Communication Device (which can download serial information) are required for proper operation 
of these Sub-Menus. Entering the menus & selecting/activating the Icons without the equipment mentioned, will 
not affect the Pinball Game nor the operation of the Portals'" Service Menu System in any way. An optional 
Printer Kit is available for purchase (contact your local distributor). 



Quick Printout 

ffSSS- 1 To initiate, from the PRINTER MENU, select the "QUIK‘ Icon with either the Red or Green Button and 
nil lb press the Black Button. Select either the or “+• Mini-Icon and press the Black Button to start the 
Kum U printout. Per the display instruction, the Start Button can also be pressed to start the printout. Only the 
Earnings Audits can be retrieved and/or printed for further processing. 


ffi'-lTl' Pull Printout 

fill- To initiate, from the PRINTER MENU, select the "ALISON" Icon with either the Red or Green Button and 
caw press the Black Button. Select either the or “+■ Mini-Icon and press the Black Button to start the 
download. Per the display instruction, the Start Button can also be pressed to start the download, All 
Earnings, Standard, Feature & Tournament Audits can be retrieved and/or printed for further processing. 


I ffia Reset Printer 

WWW To initiate, from the PRINTER MENU, select the "RESET" Icon with either the Red or Green Button and 
LjeBi press the Black Button. Select either theor"+" Mini-Icon and press the Black Button to clear the 
F*t !aci ll ’N Q of copies printed" count total appearing in the display. Operational Usage Note: Activating the 
"QUIK" Icon (in the previous Quick Printout) without the special equipment and unique software, will still provide a 
"count total" in this Reset Printer Menu, which does not affect the operation of the Portals’ 1 Service Menu System 
In any way Activating this "RESET" Icon will reset the "courlt total" in the display to 00. 


//////////////A///////////////////// 


FEATURE AUDIT ABBREVIATIONS USED IN THIS CHAPTER: 



///////////A///A///A///////////A///A 


For how to RESET Audits, see Section 3, Chapter 6. GO TO RESET MENU. 



Sec. 3 : Go To Audits 






































Sec. 3 : Adjustments 



KKHttP I STANDARD & FEATURE 

ADJUQTMENT TABLES 

—i 4 (Review Overview regarding changes) 

STANDARD ADJUSTMENTS 01-52 


REPLAY TYPE 


REPLAY PERCENTAGE 


REPLAY AWARD 


REPLAY LEVELS 


REPLAY BOOST 


£31 

□I 


UGA YOUR 

DEFAULT SETTING ■ Wp - 


AUTO 


10% 


CREDIT 


: 20,000,000 


YES 


CREDIT 


Pm 

SPECIAL PERCENTAGE 

2% 

E3 

FREE GAME LIMIT 

05 

(S3 

B3 

EXTRA BALL LIMIT 

09 

EXTRA BALL PERCENTAGE 

25% 


mni 


BALLS PER GAME 


TILT WARNINGS 


CREDIT LIMIT 


GRAND CHAMPION AWARDS 


HIGH SCORE #1 AWARDS 


HIGH SCORE #3 AWARDS 


□| 

a 

□ 

□ 

□ 

□i 

m 


ADJUSTMENT NAME 


DEFAULT HIGH SCORE #4 


HSTD RESET COUNT 


HIGH SCORE INITIALS 


FREE PLAY 
CUSTOM MESSAGE 
FLASH LAMP POWER 
COIL PULSE POWER 


KNOCKER VOLUME 


GAME RESTART 


_BILL VALIDATOR 


BKGRND MUSIC VOLUME 



USA YOUR 

DEFAULT SETTING 


40,000,000 


3 INITIALS 


NO 

ON 

NORMAL 

NORMAL 


NORMAL 


YES 


NO 


01 



GRAND CHAMPION SCORE 


DEFAULT HIGH SCORE #1 


DEFAULT HIGH SCORE #2 


li- DEFAULT HIGH S CORE #3 f 45, 000,000 1 1521 GAME ID I 00 

M . ,, - ' tfetautts are subject to change during production (ospecialty 02, 04, 07, 09, 10, 13. 23-27 & 36). 

^°* e - ^ Game & Display ROMs other than USA are installed, along with the proper Dip Switch Settings different Defaults will annear 
If changes are made for your Defaults are not USA), enter them with penal in the YOUR SETTING 


00 


00 


75,000,000 


60,000,000 


UK POST SAVE ENABLED 


TIMED PLUNGER 


FLIPPER BALL LAUNCH 


COINDQOR BALL SAVER 


COMPETITION MODE 


NSOLATtON BALL 


FAST BOOT 


TICKET DISP, INSTALLED 


ALLOW PLAYER COMP. MODE 


OFF 


DISABLED 




ATION 


lote: // Game & Display ROMs other th 
If changes are made (or your Defaults . 



mm 

1 

1 

OS 

m 

CUSTOM MESSAGE » 


be FEATURE ADJUSTMENTS 01-34 = 


Shortcut to Standard Adjustment 31. 



USA 

DEFAULT 


;|Wt\ ADJUSTMENT NAMF 1 ^’ 

Eli: in ’.n ;il: * i ^ ^ i 

F 3 —Cli 4 ! El .i»l ■ jnTTM M 

ta iawjgiii-i.jiddMin, M 

^3 ai =i d * 4* AW J11J *j 13 a ;•>: i j n 

CTlB-n-rcyrryTi rw '-i M T iTTrS 

El l ;l li [ef v|:yj ■Vcj J ^»j r.i q j 3 J 

H P 1 w 1 a *=j a = w M m'M m 

EEl I:n;(ela;H t NM.AMI i >!-J 

Cla;j 1 inn a si =» ^1 a i 3 ■ 

U»-L l UGfc**] d All WM-.K, 

dHKT^Ti =1 ;»'!*! I a a W11V *■ 

III— II HIM 



L MEM 


EX. EASY 


EASY 


EASY 


MODERATE 


MODERATE 


NO 


ADJUSTMENT NAME]? ,;/'l 'X '>/■ 

I rn —r?r?Tii;H; u\ iH, 

IlFSIilsBN H dl :1l:iiVj ■ 11 v \ r Jl 
mm m iiidii'ij.'.isUii.jia m\ 

In— . 

».i 1 l»j £ i >ki 1 g: J 

r , in, 1 , i=i=id j=w j.m 

I ;i i :7i! B iliTfl .) 

I | "| "III^M 

EH a.»J B ; =1 ■ I»A'K:! 11ZJ: ;^l 

El —4.! I aaB 

Eli ^: 1 M :7j >2 'll J; M;LT-' 

=* 1 ; m b mti =<»i1 1 = 1 : w= 
m 1 Mil I (•; i’ i: tA ■; l »fF 


USA 

DEFAULT 


NO 


EASY 


MODERATE 


EASY 


MODERATE 


MODERATE 


MODERATE 


YOUR 

SETTING 


YES 


LTV | MODERATE 
►RY 


MODERATE 
H YES 


OFF 


BOTH 


tUmtr 

































































































































































Chapter 4 of 7 


Go To Adjustments Menu 

Overview 

The Portals""Service Menu System provides 86 Adjustments to vary Game Functions to customize for your 
particular needs. The Adjustments are divided into 2 groups: • Standard Adjustments (01-52) and • Feature 
Adjustments (01-34). Game code may get upgraded during production; compare alt Adjustments in the display 
with the manual and make any corrections to the Adjustment Table (previous page), as necessary. Adjustments 
are subject to change (with or without notice). To view Adjustments in the display, enter the Portals” Service Menu 
System. When a change is made and then the next / previous Adjustment is selected (or the Sub-Menu is exited), 
the display will momentarily flash REQUEST INSTALLED. For further customization of Game Play DifficuHyor 
Game Play Type or how to RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU. 

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch Ak 

to be disabled, so any Adjustment changes can be made. ** 


EXPLANATION & USAGE OF COMMON LARGE & MINI-IC0N8 USED IN VAR10U8 MENUS & 8UB-MENU8: 

Select and activate to: 

, ■ ■ , I,— ■ nTl wvr\ Move LEFT or RIGHT, select previous / next or 

d A I A yfT\J move backwards / forwards. 

_ 4 ?»•_ HtfVI ETIPTI DECREMENT (-) or INCREMENT (♦) displayed 

fgl ppREU s I lyj :ppT] I ||F] eJI*J value or select previous /next 

MORE MORE "REM PUIlj “ HELP 




These non-seiectabie Select and activate Select and activate Select and activate 
JSSSto return to the to QUIT, exits & to view HELP 
there ar < o mo r e) cons to PREVIOUS Menu. returns to the Screens of the 

the LEFT or to the RIGHT Attract Mode. current Menu *. * Help Note: An explanation of each Mini-Icon at that menu love! 

available for election will cycle continuously. To exit a display where no Mint-Icons are 

available for selection, pressing any button will exit the display. 


"jBIGO to adjustmentq menu 

ff After entering Portals”, the MAIN MENU now appears. Select the "ADJ* Icon in the MAIN MENU with 
£iit either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner) 
L Hi- L 4 .il anc j pre ss the Black "ENTER" Button (the Start Button operates in the same manner). The 
ADJUSTMENTS MENU appears. Continue through this chapter for the explanation & usage of the Icons in the 

ADJUSTMENTS MENU. 

Lg““v| Standard Adjustments (01-52) EDS BE 

P K / To initiate, from the ADJUSTMENTS MENU, select the "S.P.I." Icon with either the Red "LEFT" or Green 
b □ | "RIGHT" Buttons and press the Black “ENTER" Button. Select and activate either of the >> Mjni- 
P' r * ^ 1 Icons to view the next or previous Adjustment in this group. Select and activate either of the' - or + 
Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The display will 
describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current 
Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited. 


WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or remot/a/ of //?e CP 


_ ;8TANDARD J M)JU9TMENTNAME:DefinHi6n 

REPLAY TYPE: Set to AUTO, DYNAMIC, FIXED or NONE. Default is AUTO. Selecting NONE will make 
Standard Adjustments 2-5 NOT AVAILABLE. Selecting FIXED will make Standard Adjustment 2 NOT 
AVAILABLE. If selected AUTO, DYNAMIC or FIXED, you will need to then select the number of Replay 
Levels and Score Threshold (in Standard Adj. 4) desired for the player to receive a Replay Award (select 
type in Standard Adj. 3). The Default Score appears as a starting point after the Level amount is selected. 
AUTO & DYNAMIC will then get based on the Replay Percentage (in Standard Adjustment 2). 

• Select FIXED to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will not adjust up or 
down. » Select AUTO to give the player a Replay Award as the Score Threshold is reached. This Score Threshold will automa¬ 
tically adjust up or down based on the Replay Percentage chosen (in Sid. Adj. 2). The game periodically adjusts based upon the 
Player Base Skill Level. • Select DYNAMIC to give the player a Replay Award as the Score Threshold is reached. This Score 
Threshold will go down every game based on the Replay Percentage selected. For (Dynamic) example. If the Score Threshold Is 
50,000,00 and the Replay Percentage selected is 10%, every game a player does not reach the Score Threshold, the score to reach 
will drop by 5,000,000 (10% of50M). This will continue every game until the Threshold Score is reached. Thus, if the score then 
drops to 75,000,000 after 7 games and is then achieved, the Replay Award is given. The original Score Threshold is added to 

15.000.000 and is now 65,000,000. It will then take the same player 10 games to reach 15,000,000. -.—_-—--- 

REPLAY PERCENTAGE: Set between 01% - 50. Default is 10%. This Adjustment is required if Standard 

Adjustment 1 is set to AUTO or DYNAMIC. _____ 

B • Standard Adjustments 03-11 continued on the next page. 

r„ mL Top n opJte sIiqg 
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Sec. 3: Adjustments 



Standard Adjustments Continued. 






- — . ‘ —- ■—amj^gas^sa—aa a as^sss— 

R £ p LAY AWARE): Set to EXTRA BALL, CREDIT, TICKET* or TOKEN*. Default is CREDIT. Select EXTRA 
BALL if awarding a CREDIT, TICKET/TOKEN is prohibited in vour area. 


TJ CK , ET or TOKEN is selected, the game will require an optional Ticket or Token Dispenser 
it selected i oken, then Standard Ajustment 46, 024 Option, must be changed accordingly. 


REPLAY LEVELS: Set between 1 - 4 for the number of Replay Levels to be active. Default is 1 
04 A/Drop-Down' Table appears showing Replay Level 1. Adjust the Replay Level between 10M - 9.99B 
(Default Score appears as a starting point) using the “- n or V Mini-Icons, then use the “»“ Mini-Icon to 
_ go to next Level (if selected more than 1) and select the next highest Threshold Score(s) desired. 

REPLAY BOOST: Set to YES or NO. Default is YES. This Adjustment works only when Standard 
Adjustment 1, Replay Type, is set to FIXED or AUTO. 

When set to YES. while FIXED or AUTO maintains the Replay Levels, Replay Boost works as follows: It the Replay Level Is 
05 7,000,000 (regardless of the Replay Percentage), and the Player scores 20M, and receives the Replay Award, the next game the 

Current Replay Level is added to this base. Thus the next game, the Replay Level is 14,000,000. The Player agains scores 20M. 
The next game the Player will need to achieve 21,000,00 to earn the Replay Award. If the Player does not achieve 21,000,000, the 
——_next game reverts back to the original 7,000,000 or the new adjusted level maintained by the Fixed or Autopercentaqlnq Feature. 


06 S P ECIAL AWARD: Set to EXTRA BALL, CREDIT, TICKET* TOKEN* or POINTS. Default is CREDIT. 
_ Select EXTRA BALL or POINTS if awarding a CREDIT or TICKETfTOKEN is prohibited in vour area. _ 

07 SPECIAL PERCENTAGE: Set between 1% - 5%. Default is 2%. This adjustment allows the operator to 
adjust how frequently the Special Feature is marie availahlA tr» niav^r 


08 FREE GAME LIMIT: Set between 01 - 09, NO FREE GAMES or UNLIMITED. Default is 05. Set the 

maximum number of Free Games that may be accumulated per game. 

09 EXTRA BALL LIMIT: Set between 01 - 09, NO EXTRA BALLS or UNLIMITED. Default is 09. Set the 

_ number of Extra Balls that may be accumulated per game. _____ 

10 EXTRA BALL PERCENTAGE: Set between 01% - 50%. Default is 25%. This adjustment allows the 
operator to adjust how frequently the Extra Ball Feature is made available to the plaver. 


11 GAME PRICING: There ar© two (2) methods available for Coin Switch Programming: Standard & Custom. 
Set between USA 1 thru EURO 12 or CUSTOM. USA Factory Default Setting is USA 5. 


miemaiionai/. oeieci activate owner of the - or + Mint-Icons to move backward or forward in the Display; With your choice 

& activate the »" Mini-Icon to advance and "lock-in' the change (display ■ * vll momentarily Hash 

after & acfrraf^any MnA/con (except for ’-’or the display will momentarily 

Hash REQUEST INSTALLED with he display LEFT COIN: 0 PULSE* appearing. Use the «" or Mini-Icons to select the next 
choice (see Table Examples below) and the or"+“ Mini-Icons to customize the PULSES, CREDITS & CLICKS from 0 to 99. 

The prescribed number of PULSES required for 1 CREDIT must be set according to the Pricing Scheme desired. Some simple 
calculations are required to get the proper set-up. After customizing, test the set-up with appropriate Coins or Bifls and adjust, if 
necessary. Note: Clicks can be changed if an optional Coin Meter is installed. 


LEFT CENTER RIGHT 


Example 1 


3 12 3 

PULSES PULSES PULSES [ PULSE 




FUL3C31 PULSES | PULSES f FUISE. | PULSES | PULSE8 | PULSES | CREDfTS | CHgUTSl'CtJCK |fcUCKSi| CUBtH XOCK 

d. ESSy * 1 ' n «? ,e J!? e LEFT (a™! R!GHT) COIN: 3 PULSES and ONE CREDIT: 4 PULSES. Since every Coin inserted produces 3 
» tE&S 4 P H lses ' 2 ,P°"i S ri 5 ? c) Produce 6 Pulses (4 Pulses for the 1st Credit + 2 Pulses remains in 

48,® P ro yides another 3 Pulses for a total of 5 Pulses (4 Pulses for the 2nd Credit + 1 Pulse remains in es 
The 4th Com ($1 CO) provides another 3 Pulses tor a total of 4 Pulses (4 Pulses for the 3rd Credit + 0 Pulses remain). The 
CENTER COIN. 12 PULSES is set this way (with a Bill Validator attached); every Si-Bill inserted produces 12 Pulses or 3 Credits 

Example2 I AS lc S£! R | 83? l F 2!5I H lr2£T.I ao t JUS I D0 ;‘ J5 1 0 ®' IK | 


CENTER RIGHT 


-■ED wiiV'Zmwut-'m ►/* *i<:o lit,-.. 






PULSES i -PULSB^ 


i E mcB 



Coi^Medhariisrh^ Used 


PULSE PULSES PULSES 


PULSES | PULSES | PULSES | CREQT 3 | CREDfTS | CLldC^ CUCKSI OJlX -1 'CLltiK 


can beTItilized focuftom CUrrenCy ^ 8Mht0 * Sh0Wn l ° provideanoUierway coirls (ortok9ns) 

Standard Adjustment 11, Custom Pricing, continued on the next page. 
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Gtanda 


ent 11 C 



ENT NAME:' DeB 



COUNTRY 


COINS 
LEFT CENTER- 





Requires SPl 
Coin Card(s) 
Part Number 


Imi 1 3 3 4 5 G 7 « 


$.25 $1.00 $.25 




755*5400-01 

755-5400-02 

755-5400-02 

755-5400-02 

755-5400-00 


755-5400-00 


IeSi 2 3 a 5 G 7 8 | 


Austria 



^ -x a r 1 H MB Ml BH H /] j- J 

EaBnnnnnnn B^Mi 

| ?1 1 2 3 4 G fi 1 II 

mBaaBBBBgwCTiii 
RH Bn Mnnn n 

PI 1 2 :* 1 5 t~> 7 a ■ ’ 

ej nBnnnnnn: 

|?!T 1 1 2 -1 -i !. 1 * / _£*| 

onaiami 

EaBannnnnn 

i 2 3 4 G G / M H—-: - - 

pannannnqiA^i 

Innanaaiaal 

IgRnRnnnnnl 

1 7 3 4 G (i v[ 

I JM^nRRRBM 

pnaannunn^^H 

fen i ? 3 4 s «; / »M 

tmnnnmrnMMmw&H&mm 


€.50 €1.00 €2.00 


1/€1.00 2/€l.50 3/€2.00 


755-5401-09 


$A1 $A2 


H 


755-5406-00 
(Side 1) 


Euro 1-12 lor new ©eteng {see tnd ol table Euro 1 - 12 ^ 


€.50 €1.00 €2.00 


1 /€.50 


755-5401-01 


Can$.25 Can$.25 Can$1 Can$2 I 1 /50(? 2 /75fc 3/ Can$1 


1 DKr 5 DKr lODKr ] 20 DKr 




Euro Phong S«w(cwr fran t» *ow dotouS), 9 c to 


WBT!lln,.i»: im mmmm «*-* m?m 
■ ■ ; « nivMfeJ*r.i»i:<a 



(tte <-nd of tattle Euro 1421 


€.50 €1.00 €2.00 


1 /€1.00 


755-5401-08 


3E 



0,50 € 1,00 € 2,00 € 


7/3,00€ 


755-5401-10 


lEaMBnnnnc 


":V:JiS'l 


50 €1,00 €2,00 




Mi 734 s> n 7 ol 

SnnnnRRRBt 

ijMmnnnn 

lEannnBnnnq 

PBiQBBHi 

Irannannnnq 

|m 1 2 3 4 5 G 7 B| 

IdBBBBnBBBM 

■BannnMnnnKtga 

IIS'! , 2 3 4 5 G 7 8 fl 

loflnanBBBB 

lEanBnBnnnnl 

|m 1 2 3 a s e 7 «M 

InniBinaari 

IraBnnnBnnq 

■ ESS 1 2345B78I 

loanaanaBi 

lEanannanno 

Ira 1 2 3 4 5 r. 7 8 | 


I 6/€2.0Q 

Euro 1*12 tor new *ottng<*ee endofBMe Euro Mfr 


755-5401 01 
755-5401-02 
755-5401-04 



€.50 €1.00 €2.00 


2/€.50 


755-5401-06 





1 755-5401-01 & 
755-5401-08 


Portugal I €.50 


1 /€.50 


Sdwme (other then btfcw 


Elio t -12 tornew teBng (see end oliabfe Lurol42). 


I (?fM 1 2 J a -> '■ / 

BMDDEMUnMHKECTBB 

E3nB«nnnn^^ireaBE 



raaBnBnn n n ^s^a 

IfTTM 12 3 4 5 6 7 

iP^nnBiBnDOnisTOr^rs^Trr^ 


1 SwF 2 SwF 5 SwF 


un alto rrtSbftn rhd Sth Cr*n Slot Switch (i»l avallaMe with Custorr^* 


am 



lOp 50p £1 20p £2 



755-5407-00 
755-5407-01* 
755-5407-01 
755-5407-01 4 

_ 755-5407-00 

* use bfcnk side 755-5407-01* 



Note: The Country Setting Option above noted with V & %“ denotes the Factory Default Setting (subject to change). 

U Std. Adj. 11, Custom Pricing, and Std. Adj. 12-31 continued on the next page. 
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Sec. 3: Adjustments 


Standard Adjustment II Continued.®® BE 



Euro Summary Pricing Select Table 

- CEMTFR’ a 


mmmmitmwmmm 


-; .i' -' 


If choosing on alternate Euro Setting 

other ftan yotirCounb/fi DflfBitft, 

pteaseieiiKinfcar tout* your 
County Dip SwtohSatOng. 



755-5401-01 
755-5401-02 
755-5401-03 
755-5401 -04 
755-5401-05 
755-5401-06 
755-5401-07 
755-5401 -03 
755-5401-09 
755-5401-10 
755-5401-11 
755-5401 -12 


• 2 t0 CREDIT ’ TICKET * or ' f ° KE N *- Default is CREDIT. 

13 , Set betweer i 0% -10% or OFF Default is 9%. At 0% the match display occurs at 

—— * he ^ fl ame k u * neve r award s a Credit. Set to OFF, no Mat ch A nimation Feat u re is sh o wn 
14__ BALLS PER GAME: Set between 02 -1 0. Default is 03. Set the number of balls Bernard . 

m ‘rmiAnRiiiiAA. _~ ! — --- 


- —- — --- - —..t -— - —■ * »i m i mn mv/i m uaiij yjcil I H7, 

15 ^bS?hctalMn nlnlh tiltsj 1 ° r ° 3 ' DefaUlt ' S 01 ~ Set the number of Plumb Bob Tilt Switch closures 


_1_ 6 . CREDIT LIMIT: Set be tween 04 - 50. Default is 30. Set the maximu m credits allnwAH 

A VhfK??^ C0R ^ S: , Set t0 YES or N0 - De,ault is YES - When set to YES » a Player exceeds any 1 of 
17 9 q£ fin 4 he J^ ay w r , receive an award (depending on Standard Adjustment 03, Replay 

Alfaro/. Set to NO to disable this feature. There are 5 High Scores that will allow the player to enter their 
initials (or name) (see Standa rd Adjustment 29 . Hiah Score Initials). ^ y 

>n A lir\ I A f M PVI n ft I nil. n _ A _ . _ . - ‘ 


18 G w 5S.S^ AM ^ >,0N I ^ R P S i Set between 00 - 05. Default is 01. Set the number of awards, awarded 
tor exceeding Level 1 (the highest of the five (5) Levels). 


19 H, exce?dingLetll 2 WARDS: Set be,ween 00 ‘ ° 3 - Default is 01 . Set the number of awards, awarded for 


2 0 HI ?xc C Gdin?Lov n AWARPS: ^ betW " n °°' ° 2 ° 9<aUlt 15 °° Set the number ° f awards - awarded ,or 


21 


22 


HIGH SCORE #3 AWARDS: Set between 00 
exceeding Level 4, 


01. Default is 00 . Set the number of awards, awarded for 


HIGH SCORE #4 AWARDS: Set between 00 - 01. Default is 00 
exceeding Level 5. 


Set the number of awards, awarded for 
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25 


Gl 75 Km 'TJt°thp S Sv 0 H Set between 1,000,000 - 9 999,000,000 or 00 (increments of 1M). Defaults" 
♦hi;? < i. Set *be desired \ High Score Level to which Level 1 may be achieved. A score higher than 

Standard Adjustment 28, HSTD Reset Count. The High Score will revert 
to the Default Score ONLY if a Factory R eset is done or the batteries are removed from the CPU/Snd Bd 

1=000 000 - 9,999,000,000 or 00 (increments of 1M). Default is 
^i W0^0Q0 : S et the desir ed High Score Level to which Level 2 mav be ac hioved Read Std Adi 26 

D ^n A nnn T nnn G Q2 < r£ R f #2: ?u- b if o een V 000 ; 000 ' 9-999.000,000 or 00 (increments of 1M). DefautiT - 
50, 000,000. Set the desire d HighScoreLev el to which Level 3 ma v be achieved. R ead Std. Adi. 28 

CCA I II T C*^Anr ua. . i . j __T ~ - « * * ■ 


f..... n _ U| * M /%/sAnr-— — -——-— -- — 1 >1 nu;. tp, 

26 ° b ®^ een V 000 ; 000 * ?,999,000,000 or 00 (increments of 1M). Default is 

- 45|000 ,000^_Se: ^he_desirGd_H/g/i_Score Leve l to which Level 4 mav be achieved . Read Std Adi 28 

27 °ln A nnn T nl!n GI eSP'S #4 L S 2J bet ^ een 1 - 000 i 000 '9,999,000,000 or 00 (increments of 1M). Default is 
40,000,000. Set the desired High Score L evel to which Level 5 mav be achieved. Rea d Std. Adi. 28 


28 


29 


-30- 


— - — ---- ■ .. . w r leau vJtu. nu/. c.o. 

H £?n2Ii Set between 100 - 9,900 or OFF (increments of 100). Default is 2,000. HSTD 
t. c 2 re 'o Daie^ Set the number of games between "automatic resets of High Score Levels" to 
_ 'Default Scores" for ONLY Standard Adi. 24-27, Default High Score #1-#4. 

HI 2nSfi« R E ,NI 7 IALS; $ et to _, 3 INIT| ALS or 10 LETTER. Default is 3 INITIALS. When set to 3 

tha P ^ er ® a , llo . wed °nly 3 initials to input. When set to 10 LETTER NAME, the player is 
allowed to enter 10 initials to input. H y 


-FRE^PLAYrSer t o YES or NQ-TOlult is NCT WFenseTro V ESV'iio coins required . 

CUSTOM MESSAGE: Set to ON, CHANGE or OFF. Default is ON. When set to CHANGE a new 

?n S? w- d ? ne £ an be , ed ?i d (s » elec ! the " + " Mini-Icon to change settings until 
31 CWA/vGt appears in the display, then select the »" Mini-Icon to access.). This adjustment can be 
accessed in two (2) ways by either selecting the "S.P.I." Icon and advancing to this Adjustment or can be 
directly accessed by selecting the "ABCD CUST MSG" Icon in the ADJUSTMENTS MENU. 
- Vi mJho . Custom M essage Shortcut summar•/ (end of m/s eftapfer) for hoy/ to enter text or symbols. _ 


Standard Adjustments 32-48 continued on the next page. 
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34 


35 


37 


39 


Standard Adjustments Continued. BSE! 

a— -—- 

FLASH LAMP POWER: Set to NORMAL, DIM or OFF. Default is NORMAL. When set to DIM, the Flash 

Lamps impulse power is reduced bv 25% and when set to OFF the Flash Lamps will not f lash.- 

COIL PULSE POWER: Set to NORMAL, HARD or SOFT. Default is NORMAL. When set to HARD, the 
coil pulse power is Increased by 12.5% of the normal pulse rate. When set to SOFT the coil pulse power 
is decreased by 12.5% of the normal pulse rate. This adj. is provided to compensate for Low Line or High 
Line voltage conditions where the solenoids (coils) appear to kicking too weak or too hard. Adjust as 
required. 


KNOCKER VOLUME: Set to NORMAL, LOW or OFF. Default is NORMAL. When set to LOW, the volume 
is decreased 50%. When set to OFF, no sound is heard when the "knocker" is sounded. 


42 


46 


47 


48 


GAME RESTART: Set to YES or NO. Default is YES. When set to YES, a new game may be started 
during any ball after the first ball is completed (if credits are available). Pressing the Start Button during 
the first ball will add additional players. When set to NO, the game disables th Start Bu tton after the first 
ball until the final ball is in play. Revi ew Sec. 2. Cho. 1. GAME OPE RATIONS & F E ATURES , for details .— 


BILL VALIDATOR: Set to YES or NO. Default is NO. When set to YES, in Game Attract Mode the Display 
36 will show an " Inse rt Bill Animation" When set to NO. the Display will show an/ Inse rt Coin Animation. - 


BKGRND (BACKGROUND) MUSIC VOLUME: Set between 01 - 15. Default Is 01. After'voluinetojset via 
Portals Service Buttons (see Section 3, Chapter 1, PORTALS™ SERVICE MENU INTRODUCTION) this 
adjustment can be utilized to adjust th© background music (1 s\\ the way on, 15 ail the way off) while 
keeping the Special Sound FX the same level. 


38 


FREEZE TIME (BALL SAVE): Set to OFF, 0:01-0:15 or AUTO. Default is OFF. When set to OFF this 
feature is unavailable. Set between 0:01 through 0:15 (single increments) for the ball to be sent back into 
play if the time set is not met (per ball). Set to AUTO to automatically adjust the Freeze Timer based on 
the average ball time. 


//// UK ONLY //// Dip Switch Must Be Set //// UK POST SAVE ENABLED: Set to YES 

or NO. Default is NO, (U . . .~. " ... 


Default is NO, (UK Default is YES). When set to YES this feature is available when lit. Set to NO 

Outlane/Center Post Save Devices which are accessed in 


40 

41 


to disable this feature. (UK Games have 

differently; Non-UK Games cannot adjust this setting.) ___ 

TIMED PLUNGER: Set to OFF or 0:15 -1:00. Default is OFF. When set to 0:15 to 1:00, the 
“Autoplunge" the ball (at the time set) when the ball is at the beginning of play, awaiting the skill shot by 
the player. 


ier will 


FLIPPER BALL LAUNCH: Set to DISABLED, LEFT FLIPPER. RIGHT FLIPPER, EITHER FLIPPER or 
BOTH FLIPPERS. Default is DISABLED. This feature allows the player to operate the Auto Ball Launch 

with the FLIPPER BUTTON(S) depending on which setting is chosen._ _____ 

COINDOOR BALL SAVER: Set to YES or NO. Default is NO. When set to NO, this feature is not 
available. When set to YES, this feature allows the Coin Door to be opened during game play; the ball 
will drain but the game will be placed “on hold". When the Coin Door is closed, the pinball will return to 

the Shooter Lane, and the game will resume. _- 

COMPETITION MODE: Set to YES or NO. Default is NO. When set to NO, this feature is not available. If 
an Install of either $.50 or Free Play Comp, was made (changing default to YES), and was changed 
43 back to NO, the COMPETITION MODE will be turned OFF (see Sec. 3, Chp. 5, GOTO INSTALLS MENU , 
$. 50 or Free Play Competition). Set to YES, this feature is available (required for Competition Modes)\ 

_ this feature will equalize random game features and global score value s during m ulti-j^layer games. - 

CONSOLATION BALL: Set to YES or NO. Default is YES. When set to YES, the EXTRA BALL (Playfield 

Light Insert, location varies ) will be lit on the last ball in play, if certain programmin g criteria is met.- 

FAST BOOT: Set to YES or NO. Default is YES. When set to NO or if you hold the RIGHT Flipper Button 
during Power-Up, this feature is not available and will display ail normal Power-Up screens. When set to 
45 YES, the game will not display the normal informative Power-Up screens, specifically the CPU Version 
screen and the Location/Game ID screen. Regardless of the setting, normal Power-Up safety checks are 
still performed. 


Q24 OPTION: Set to COIN METER, TOKEN DISPENSER or KNOCKER. Default is COIN METER. This 
Coil (Solenoid) Location is left "open" at the Factory to allow for these optional Mechanisms to be added 
to the game. If selecting TOKEN DISPENSER, Standard Adjustments 03, 06 & 12 should be changed to 

TOKEN. Cal! Technical Support at 1-800-542-5377 if more information is required on this opti on. _ 

TICKET DISP. INSTALLED: Set to YES or NO. Default is NO. This adjustment is required only for games 
which have an optional Deltronics (DL-1275 PCB Style) Ticket Dispenser Installed. Unique CPU Sound 

Board Dip Switch (Sw. 300 ) Setting required , which also changes the Default to YES. ____ 

ALLOW PLAYER COMP. MODE: Set to YES or NO. Default is YES. Competition Mode unrandomizes 
feature events, and standardizes game play and rule sets (varies from game to game) for fair compe¬ 
titions. With adequate credit, to enter Competition Mode, hold the Flipper Button in while pressing the 
Start Button. Watch the Dot Display for more details (rules and operation are subject to change). 
General rules are covered in the Instruction Card. Other Hints and/or Rules can be made known on this 
game either visually (the Dot Display or Flashing Light Inserts ) or can be audibly 
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Sec. 3: Adjustments 



ustments 



Standard Adjustments Continued. 



ruwtKUK AND UUIN door. Default is NEVER. When set to NEVER, the Tech Report Alert display 
49 upon Power ' u P or opening the Coin Door, if the game detects any problems. When set to 

POWERUP, the display will appear only upon Power-Up (if problems detected). When set to COIN 
DOOR, the display will appear only when the Coin Door is opened (if problems detected). When set to 
POWERUP AND COIN DOOR, the display will appear upon Power-Up and if the Coin Door is opened (if 
_ problems detected). ____ 

TEAM SCORES: Set to YES or NO. Default is NO. Set to YES, then Team Play will be made available, 
qn Team Pla y only works In a 4-Player Game. The totals for Players 1 / 3 (Team 1) & Players 2 / 4 (Team 2) 
are then displayed individually as well as the combined score for BOTH TEAMS to enable Team Play 
(Doubles ). See Section 2, Chapter 1, Game Operation & Features, fornon-adiustable Features. __ 

51 LOCATION ID: Set between 00 to 9999. Default is 00, This adjustment allows the operator to assign a 

___ location identification number to the audit print-out sheet. (Will not be affected by Factory Reset.) _ 

52 GAME ID: Set between 00 to 9999. Default is 00. This adjustment allows the operator to assign a game 
_identification number to the audit print-out sheet. (Will not be affected by Factory Reset.) 


//////////A///////////////////////// 


Feature Adjustments (01-34) EE! HE 

To initiate, from the ADJUSTMENTS MENU, select the "LOTR" Icon with either the Red "LEFT" or 
Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ”»“ 

. Mini-Icons to view the next or previous Adjustment in this group. Select and activate either of the or 

"+" Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The display 
will describe the Adjustment Number, Adjustment Name and the Current Adjustment Setting. The current 
Adjustment will remain in the display until the next Adjustment is view or when this Menu is exited. Game Play, 
Rules, Settings and Explanation Subject to Change. 

0 i NUMBER RING COMBOS - (PER) LEVEL : Set between 05 -15. Default is 10. Note: This adjustment 
_ controls how many combos until the difficulty an d points increa se. _ __ 

02 TWO TOWERS MULTIBALL DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD, 

_ Default is MODERATE. Note: This adjustment controls how long we need to survive. _ 

03 HARD THE 7 W0 towers MULTIBALL : Set between 01 - 03. Default is 1. Note: This adjustment 
_ determines which Multiball does the player need to light the locks for. 


THE TWO TOWERS LOCK DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD. 

Default is EXEASY. Note: This adjustment controls how hard it is to light locks. 

EXTRA EASY = No Locks Lit, 2 KEEP Letters, Lane Memory and Locks Stackable. 

EASY = No Locks Lit, 1 KEEP Letter, Lane Memory and Locks Stackable. 

MODERATE = No Locks Lit, 1 KEEP Letter, Lane Memory and Locks Unstackable. 

HARD = No Locks Lit, 1 KEEP Letter, No Lane Memory and Locks Unstackable. 

_EXTRA H ARD = No Locks Lit, 1 KEEP Letter. Lanes Toggle and Locks Unstackable. _ 

PALANTIR DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARO Default is EASY. 

Note: This adjustment controls how often the Palantir is lit. EASY = At Ball Start. 

MODERATE = At Game Start. HARD = Never. EXTRA HARD = Off at Ball Start. _ 

FELLOWSHIP (OF THE RING) MBALL D1FF.: Set to EASY. MODERATE, HARD or EXHARD. 

Default is EASY. Note: This adjustment controls how many shots for each member. 

EASY = 1 shot. MODERATE = 1 shot (only 1 lit at a time, randomly). HARD = 2 shots. 

EXTRA HARD = 2 shots per member in-a-row. _ 

RING MULTIBALL DIFFICULTY : Set to EASY, MODERATE or HARD. Default is MODERATE. 

Note: This adjustment controls how hard it is to get cool awards. _ 

RING MULTIBALL EXTRA BALL MEMORY : Set to YES or NO. Default is NO. When set to YES, this 
feature bonus (Ring MB EB) lit will be retained in . . 


ip iNU. mis reaiure will go out at the end of e 


RING MULTIBALL SPECIAL MEMORY : Set to YES or NO. Default is NO. When set to YES, this feature 
bonus (Ring MB Special) lit will be retained in memory from ball-to-ball for the same player. When set to 
NO, this feature will go out at the end of each ball. _ 

ELF GIFT EXTRA BALL MEMORY : Set to YES or NO. Default is YES. When set to YES, this feature 
bonus (Elf Gift EB) lit will be retained in memory from ball-to-ball for the same player. When set to NO, 
this feature will go out at the end of each ball. 


Feature Adjustments 11-28 continued on the next page. 
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ELF GIFT SPECIAL MEMORY : Set to YES or NO. Default is YES. When set to YES, this feature bonus 
(Elf Gift Special) lit will be retained in memory from baB-to-ball for the same player. When set to NO, this 

feature will go out at the end of each ball. _____ 

RING FRENZY EXTRA BALL DIFFICULTY: Set to EXEASY, EASY, MODERATE, HARD or EXHARD. 
Default is MODERATE. Note: This adjustment determines the multiplier needed, _- — 


RING FRENZY EXTRA BALL MEMORY : Set to YES or NO. Default is NO. When set to YES, this feature 
bonus (Ring Frenzy EB)) lit will be retained in memory from ball-to-ball for the same player. When set to 

NO. this feature will ao out at the end of each ball. ___ 

RING MODE DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY. 

Note: This adjustment controls how often the Ring Mode is lit. EASY = Lit at Ball Start. 

MODERATE = Lit at Game Start, with Memory. HARD = Off at Game Start, with Memory. 

EXTRA HARD = Off at Ball Start. _____ 

PATHS OF THE DEAD DIFFICULTY : Set to EXEASY, EASY, MODERATE, HARD or EXHARD. 

Default is MODERATE. Note: This adjustment controls how Spots are lit. EXTRA EASY = 5 Spots Lit 
EASY = 4 Spots Lit. MODERATE = 3 Spots Lit. HARD = 2 Spots Lit. EXTRA HARD = 1 Spot LJL_ 


MYSTERY DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is HARD. 

Note: This adjustment controls hovj often the Mystery Mode is lit. EASY = Lit at Ball Start. 

MODERATE = Lit at Game Start, with Memory. HARD = Off at Game Start, with Memory. 

EXTRA HARD = Off at Ball Start.___ 


MYSTERY EXTRA BALL MEMORY : Set to YES or NO. Default is NO. When set to YES, this feature 
bonus (Mystery EB) lit will be retained in memory from ball-to-ball for the same player. When set to NO, 

this feature will go out at the end of each ball. ___ 

MYSTERY SPECIAL MEMORY : Set to YES or NO. Default is NO. When set to YES, this feature bonus 
(Mystery Special) lit will be retained in memory from ball-to-ball for the same player. When set to NO, this 

feature will ao out at the end of each ball. ___ 

SPOT RING (TARGET) DIFFICULTY : Set to EASY, MODERATE, HARD or EXHARD. Default is EASY. 
Note: Controls when the spot ring target is lit. EASY = On at ball start. MODERATE - On at game start 

with memory. HARD = Off at game start with memory. EXTRA HARD = Off at ball start. - 

ELF RING SPOTTING (DIFFICULTY): Set to EXEASY, EASY, MODERATE or HARD 
Default is MODERATE. Note: Controls the number of cycles through the modes (i.e. a player has played 
all 6 modes) where shooting an unlit ring during normal play will spot an elf ring towards relighting the 

ring. EXTRA EASY = 3 cycles. EASY = 2 cycles. MODERATE = 1 cycle. HARD = Never.—-- 

DWARF RING SPOTTING (DIFFICULTY): Set to EXEASY, EASY, MODERATE or HARD. 

Default is EASY. Note: Controls the number of mystery awards that can be collected where shooting an 
unlit mystery shot (Left VUK) will spot a dwarf ring towards relighting mystery. EXTRA EASY = 3 
mysteries. EASY = 2 mysteries. MODERATE = 1 hiystery. H ARD = Never __ 


HUMAN RING SPOTTING (DIFFICULTY): Set to EXEASY, EASY, MODERATE or HARD. 

Default is MODERATE. Note: Controls the number of Gollum Multiballs that can be collected where 
shootinq an unlit Gollum Multiball shot (Right VUK) will spot a human ring towards lighting Gollum 
Multiball. EXTRA EASY = 3 Multiballs. EASY = 2 Multiballs. MODERATE = 1 Multiball. HARD = Never. 




shootinq an unlit Gollum MuniDan snor (i-tignt vunj win spot a numan tiny luwaiuo 
Multiball. E XT RA EASY = 3 Multiballs. EASY = 2 Multiballs. M0D ERATE_g_1__Mult | ball. HARD = Never. 
FELLOWSHIP (OF THE RING) MULTIBALL DIFFICULTY: Set to EASY, MODERATE or HARD. 

Default is MODERATE. Note: Controls which shots are lit to start Fellowship of the Ring Multibal. 

EASY = Left VUK / Orthanc / Top Saucer / Rt. VUK. MODERATE = Top Saucer / Rt. VUK. 

HARD = Top Saucer. _-_ 


RETURN OF THE KING MULTIBALL DIFFICULTY: Set to EASY, MODERATE or HARD 

Default is MODERATE. Note: Controls which shots are lit to start Return of the King Multiball. 

EASY = Lt VUK / Orthanc /Tod Saucer/ Rt VUK. MODERATE = Orthanc / Rt VUK. HARD = Qrthanc^_ 


CONSOLATION MYSTERY : Set to YES or NO. Default is YES. Note: Controls whether the game can 
light the mystery award for free on ball 3 if the player is having a poor game. If the game is set on 

competition mode, this adjustment will be treated as if set to No, _____ 

ALLOW VOLUME EFFECTS: Set to YES or NO. Default is YES. Set to NO to disable this feature. Set to 
YES, the volume will automatically adjust louder and softer, depending on which feature (or certain 
events) is being played and/or how well the player is performing (or awards received). 

Note: If the game volume is set to 0. this adjustment will be treated as if set to NO. - 

GAME START BALROG ROAR: Set to YES or NO. Default is YES. Set to NO to disable this feature. 
Note: This controls whether or not the Balrcg roars as it closes at the start of a game. - 


BARAD-DClR DIFFICULTY: Set to EXEASY, EASY, MODERATE, HARD or EXHARD. 

Default is MODERATE. Note: This controls how may shots are required for the initial award from 
Barad-dur. ______ 
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29 


BARAD-DUR EXTRA BALL MEMORY: Set to YES or NO. Default is YES. Set to NO to disable this 
feature. When set to YES, this feature bonus (Barad-dQr EB) lit will be retained in memory from 

—_ D.a lhto-ball for the same player. When set to NO. this feature will qo out at the end of each ball. _ 

„ S ?„?J FELLOWSHIP MEMBERS: Set to YES or NO. Default is YES. Set to NO to disable this feature. 

30 When set to YES, after a player’s 1st ball, 1 Fellowship member will be spotted at each ball start until the 
Fellowship of the Rina Multiball is plaved. 


31 


G 0 L LUM;S CAVE DIFFICULTY: Set to EXEASY, EASY, MODERATE, HARD or EXHARD. 

- Default is MODERATE. Note: This controls how many shots are required for the initial award from Goifum’s Cave. 

32 BARAD-dOr CRASH: Set to YES or NO. Default is YES. Set to NO to disable this feature. 

_ tote: This controls whether Barad-dOr can Ya// over other than winning *Destroy the Rina. H _ 

CAVE TROLL SEQUENCE: Set to ON or OFF. Default is OFF. It set to ON, game adds the Cave Troll 

33 sequence to the start of the Fellowship of the Rings Multiball. If set to OFF, ft goes straight to the Balroq 

_introduction. ° 


34 


CONSOLATfON BALROG: Set to NONE, MYSTERY, CAVE or BOTH. Default is BOTH. Set to NONE to 

usable this feature. Note: This controls whether a player hasn't seen the Bairog, it allows it to come out 
on the following awards. MYSTERY = can be randomly awarded, especially on Ball 3; CAVE = Will be 
the first award given from Cave Shots; BOTH = can be awarded by either Mystery or Cave, but at any 
—C5t ejhere_will only be one Consolation Balroq; NONE = no consolation Balroq will ever be awarded. 


//A/////f//A///////////////y///A//// 

For further customization of Game Play Difficulty or Game Play Type or how to 
REGET ONLY the Adjustments, see Gection 3, Chapter 5, GO TO INSTALLS MENU. 

,//////////////////////////////////// 

Custom Message 

1° 90j\reci\y to Standard Adjustment 31, Custom Message, from the ADJUSTMENT MENU, select 
the OUST MSG" Icon with either the Red "LEFT" or Green "RIGHT" Buttons and press the Black 
ENTER" Button, At the top left corner of the Display, the letter A is indicated (blinking) in the first 
available position (Thirty-Six (36) characters including spaces are available). Vary the letter(s) by operating the 
Left and Right Flipper Buttons (or "RED" or "GREEN" Buttons). With the desired letter indicated, depress the 
Start Button to lock in the letter and advance to the next character. Repeat this procedure until the desired 
message is completed in the display. Select the "<* or ">’ characters to back-space (erase) and/or to move 
forward in an already typed message. After completion, press the "BLACK" Button, "REQUEST INSTALLED" is 
indicated and then exits this sub-menu. 




/////////////////////A////////////// 


■^■FQ P 4 U |jhQ^y Q jomigati°f t -e i F Gamg-P t atj Diffic ulty o r Oa n l e Piau Type or how t o 
RESET ONLY the Adjustments, see Section 3, Chapter 5, GO TO INSTALLS MENU. 
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Section 3 


Chapter 5 of 7 


Go To Installs Menu 


Overview 


The Portals'" Service Menu System provides 15 Installs to vary Game Play (Feature Adjustments) Difficulty 
or Game Play Type and Install Factory (restores all adjustments to Factory Defaults). 



Important: The Coin Door must be OPEN allowing the Memory Protect Switch 
to be disabled, so any Install changes can be made. 



For detailed customization or to check current Adjustments Defaults (either changed by YOU In fhe 
Adjustments Menu or by this Installs Menu or for Factory Default Settings), see Section 3, Chapter 4, GO TO 
ADJUSTMENTS MENU. Important: Before preceding, write down any previously 

Defaults. After completing one or more of the Installs in this Chapter, go back to the ADJUSTMENTS MENU to 
see which Standard and/or Feature Adjustments have changed (Feature Adjustments and/or settings are 
subject to change during production, and may differ than what is described in the tables at the end of this chapter). 
If the settings are not to your liking, perform one of the following: 

1. : Manually change the Standard & Feature Adjustments Settings (perform task in the ADJUSTMENTS 

MENU, see Section 3, Chapter 4, GO TO ADJUSTMENTS MENU). 

2. : Install Factory (see opposite this page) on how to reset all of the Standard & Feature Adjustments back 

to the Factory Default Settings. 


Multiple Installs can be set to vary game play; however, for Installs that have one or more Adjustments in 
common, the last "Install" selected & activated, will supersede any previously changed Adjustments) from any 
prior Installs. Any adjustments which you changed and are not affected by the Install will remain as set. 

For example, if you want a 5-BALL Game set to EXTRA EASY: Select and activate the "5BAL"/conjjrst (which 
will typically change any Feature Difficulty Adjustments to HARD), then select & activate the X.cZ Icon to 
change back the Difficulty Adjustments to EXTRA EASY. However, if the "X.EZ Icon was selected & activated 


first, 


idun uifcf uimuuiiy mujusu i it?i no i_/v ■ EASY . I ll/IIOfWI| II »uv ' * “ ■ ' ’*'•»' • * * - ” 

the "5BAL" Icon was selected & activated, the game will be set to a 5-BALL Game set to HARD. 

^X^AMTOI^^JOAGE OF COMMON LARGE ICON9 U9ED IN TH19 MENU: 





GO TO INSTALLS MENU 

After entering Portals', the MAIN MENU now appears. Select the "INST" Icon in the MAIN MENU with 
either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same> manner) 

_. and press the Black "ENTER' 1 Button (the Start Button operates in the same manner) The INSTALLS 

MENU appears. Continue through this chapter for the explanation & usage of the Icons in the INSTALLS MENU. 

View Pages 49 & 50 for an Overview of the Standard & Feature Adjustments) which have changed upon selection. 

llnstall Extra Easy, Easy, 

Normal, Hard or Extra Hard 





eg 

KB 


Ik.hp I 


To initiate, from the INSTALLS MENU, select the "X.EZ," 
'EASY,' 1 ‘FACT,'' "HARD," or "X.HD" Icons with either the Red 


••LEFT" or Green "RIGHT" Buttons and press the Black “ENTER” Button. Game Play Difficulty is set to 
EXTRA EASY. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the previously 
selected Icon flashing. * 


Go To 

Installs Menu 
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Sec. 




View Pages 49 & 50 for an Overview of the Standard & Feature Adjustments) which have changed upon selection. 

Install Directors Cut 

To initiate, from the INSTALLS MENU, select the "DCUT" Icon with either the Red "LEFT" or Green 


choice. “REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "DCUT" Icon 

flashing. 

B ip Install 3-Ball or 5-Ball 

I .Gffe To initiate, from the INSTALLS MENU, select the ’3BAL" or "5BAL" Icon with either the Red 
|L ?£A L " LEF T or Green “RIGHT" Buttons and press the Black "ENTER” Button. Game Play 
rr. TVP® 15 set to 3- or 5-BALL PLAY. "REQUEST INSTALLED" is indicated and returns to the 

inb iALLS MENU with the previously selected Icon flashing. 

$ *50 Competition (a.k.a. IFPA) 

Si To initiate, from the INSTALLS MENU, select the "PAY" Icon with either the Red "LEFT" or Green 
PAY Black " ENTER " Button. Game Play Type is set to TOURNAMENT 

PAY MODE. REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "PAY" 
Icon flashing. 


Free Play Competition (a.k.a. EXPO or PAPA) 

&\\ Jo initiate, from the INSTALLS MENU, select the "FREE" Icon with either the Red "LEFT" or Green 
RIGMT-Buttons and press the Black "ENTER” Button. Game Play Type is set to TOURNAMENT 
f REE MODE. "REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the 
"FREE" Icon flashing. 

Install Home Play 

To initiate, from the INSTALLS MENU, select the “HOME” Icon with either the Red "LEFT" or Green 
™ the B,ack " ENTER " Button. Game Play Type is set to NORMAL HOME 

PLAY. REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "HOME" Icon 



lashing 



flashing. 


Film Star Reset 

JoiQ.itiate.from the INSTALLS MENU, select the "STAR" Icon with either the Red "LEFT" or Green 
L?pdpress the Black "ENTER" Button. Game Play Type is set to EASY HOME 
PLAY. REQUEST INSTALLED 11 is indicated and returns to the INSTALLS MENU with the "STAR" Icon 

Install Novelty 

This setting is recommended where /oca/ laws restrict certain game features. 


» ■ II .. . iwriv ivviiivi ICaiUlCO. 

L~=J To initiate, from the INSTALLS MENU, select the "NOV" Icon with either the Red "LEFT” or Green 
RIGHT Buttons and press the Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY 
"REQUEST INSTALLED" is indicated and returns to the INSTALLS MENU with the "NOV" 

Icon flashing. 

0 Install Add-A-Ball 

This setting is recommended where local laws restrict certain game features . 

1( . 1/SIiT , l T 2 initiate, from the INSTALLS MENU, select the "A.A.B" Icon with either the Red "LEFT" or Green 
» th ® Black "ENTER" Button. Game Play Type is set to RESTRICTED PLAY. 

RFC! IFST IMRTAI I f-rv* ic irtHiootaH ikiqtai i mirkiii ...uu iu. ■ a a nu i. . m i • 


~^jTi Install Factory (ONLY affects all Adjustments/lnstalls) 

EB&B To initiate, from the INSTALLS MENU, select the "FACT" Icon with either the Red "LEFT" or Green 
r ftCT "R! GHT " Buttons and press the Black "ENTER" Button. A All Standard & Feature Adjustments 
==U which were changed in the INSTALLS or ADJUSTMENTS MENU are returned to the Factory Defaults 





L 
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Installs Menu 




















/////A////////////////////////////// 

Overview of Standard Adjustment Changes upon selection of an Install: 



■PLAY' 


1EE GAH 


PERCEN 

WABNJNt 


.HIGH SCOPE_fi2_AWARDS 
HIGH SCORE #3 AWA RDS, 
H IGH SCORE #4 A W ARDS 
GRAND CH AM PION SCORE 
DEFAULT HIGH SCORE #1 ... 
DEFAULT HIGH SCORE #2 
DEFA UL T HIGH SCORE #3 _ 
DEFAULT HIG H SCORE #4__ 



20 % 

■Z- 20% 

;; IU7o 







** 2d,C0U,0U0 
20 ,000,000 


<k 15,000,000 


10.000,003 



NONE 
POINTS 
NO FREE.. 


EX. BALL 

EX. BALL 
NO FREE.. 
09 


CAUTION! : 

Upon selection of 
Install Factory 
rFACT Icon), all 
Standard & Feature 
Adjustments which 
were changed in the 
INSTALLS or 
ADJUSTMENTS 
MENU are returned to 
the Factory Defaults 
(see the Adjustment 
Tables on Page 38 for 
details). 


(YES)** 
YES*** 


* II Competition 
Mode was set, it Is 
suggested to Install 
Factory to restore all 
Adjustments to the 
Factory Defaults. 
Then recustomize, if 
desired. 


i i a rviift ■ T'j .- i. i -i.'ir i i » i » mt i -1-1 ■ ■ ' ■ 

** Adjustment 42 Default will not change; Installing $ .50 or Free Play Competition wilt override this Adjustment regardless of the setting. 

*** If Adjustment 43 is changed back to NO after this Install, the Competition Mode Install will be canceled (turned off). 

////////////////IA///A////////////// 

Overview of Feature Adjustment Changes upon selection of an Install: 



LL DIF 


LL E. BA 


INGMBALL SPE CIA L ME .___ . . ........... 

FT E. BALL MEM 1 YES j YES I YES J _YES. |_NO.—I --L_ 

Overview of Feature Adjustment Changes (this table)... continued on the next page. 
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Installs Menu 
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? Pale 49 
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See. 3: Go To Installs 



































































































Sec. 3: Go To Installs 


Overview of Feature Adjustment Changes upon selection of an Install Continued: 


ONLY THE FEATURE 
, ADJUSTMENTS LISTED 
ARE AFFECTED AS NOTED 
IN THE TABLES BELOW. 


INSTALL 

EXTRA 

EASY 


INSTALL 

EASY 


INSTALL 

NORMAL 

(FACTORY] 


_| FEATURE ADJUST?,'EN r NAVE 

BM JJUiJ] ai-U A.il.H T U T 

mhlsi i»hl{ w ? i ■ If i 

... iii ii miniM 

mm 

eh— mk 4 ininy iw 
El— ^«i-ILYcy»1 l adM l ll.i , J M 
m— ' i' i ii i i ii i m ' 


EASY 


YES 


ES 


EASY 


EX. EASY 


UlniW 




EX. EASY 


EASY 


MODERATE 


YES 


NO 


EASY 


EASY 


EASY 


EASY 


HARD 


EASY 


Hull JW 

' I =*--~i rj a < :>TTTli 

ITI m »: ■HHTTTIIRTiyi'lB 


MODERATE 


EASY 


MODERATE 


HARD 


MODERATE 


YES 


INSTALL 

HARD 


HARD 


HARD 


NO 


NO 


HARD 


HARD 


MODERATE 


EXTRA DIRECTORS 


NO 


EX. HARD 


NO 


HARD 


EX. HARD 


HARD 


NO 


NO 


INSTALL 

3-BALL 

INSTALL 

S-BALL 

YES 

NO 

MODERATE 

HARD 

NO 

NO 


MODERATE 

MODERATE 

HARD 


NO 

NO 

NO 

NO 

EASY 



EASY 

MODERATE 

MODERATE 

MODERATE 


-1 »?w . ... 
ITI I3Tk'lL’l-7J ;U ■5»n7:l >j 

=k i T?!TTT7tiHi 

EMH»»kM*AdMg IHI:’.- 


YES YE 


YES YES 


EX. EASY I EX. EASY 


EX. HARD 


NO 


MODERATE 


MODERATE I MODERATE 


YES YES 


MODERATE 




Nr. 


FEATURE 


OL NUM. RING C.QMBOS-LE 


ADJUSTMENT NAME 

Jim 

rtjJMLjlilla 

ill'idWIHi' 


FREE 

PLAY 

COMP. 





INSTALL INSTALL INS 
ADD-A- 

NOVELTY BALL FACTORY 


5 


EX. EASY 


2 


EX. EASY 



tam i 1 f 11 ■ ii mi mill 

m—’ivk.j.!i i in m 

Cl— 


YES 


EX. EASY 


EX. EASY 


EASY 


ES 


CAUTION!: 

Upon selection of 
Install Factory 
rFACT Icon), all 
Standard & Feature 
Adjustments which 
were changed in the 
INSTALLS or 
ADJUSTMENTS 
MENU are returned to 
the Factory Defaults 
(see fhe Adjustment 
Tables on Page 38 for 
details). 





































































































































































































Chapter 6 of 7 


Go To Reset Menu 


Overview 

The Portals™Service Menu System provides five (5) functions to reset Coin & Game Audits, High Scores, 
Credits or to reset ALL AUDITS, ADJUSTMENTS & INSTALLS back to the Factory Default Settings. 

Important: The Coin Door must be OPEN allowing the Memory Protect Switch AjL 

Job to be disabled, so any Reset changes can be made. 


These notvseiecmbie 
Icons appear in the 
svtect&J Menu only when 
there are MORE Icons to 
the LEFT or to the RIGHT 
available for selection 


PREVIOUS Menu. 


EXPLANATION & USAGE OF COMMON LARGE ICONS USED IN THIS MENU: 

a k m ran A WARNING: A 

mjr “y" hBI As soon as any Reset Icon is 

MORE MORE J REl Hun HEL0I selected 8r activated, the 

, . information associated with 

These mwvs«/<tc»w« select and activate Select and activate Select and activate 1^11 

to return to the to QUIT, exits & to view HELP the Reset Icon, IS lOSt! 

K^moreK to PREVIOUS Menu. returns to the Screens of the ■ . ^ ^ u 

th© LEFT or to the right Attract Mo do. curren t Menu *. * Help Note: An explanation of each Icon at that menu level 

available for selection iv/S/ cycle continuously. To exit a display where no Icons are 

available for selection, pressing any button will exit the display. 

SE|GO to reset menu 

HIM After entering Portals™, the MAIN MENU now appears. Select the "RESET" Icon in the MAIN MENU 
iptFT with either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same 
mm manner) and press the Black "ENTER" Button (the Start Button operates in the same manner). The 
RESET MENU appears. Continue below for the explanation & usage of the Icons in the RESET MENU. 

(PJI Reset Coin Audits 

To initiate, from the RESET MENU, select the “COIN" Icon with either the Red or Green Buttons and 
TAIN press the Black Button. A ONLY the Coin Audits (05-13) will be reset to zero (0), Factory Default 

Settings. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the COIN" Icon 


flashing. 


Q Reset Game Audits 

To initiate, from the RESET MENU, select the "AUD" Icon with either the Red or Green Buttons and 
Alin press the Black Button. A ONLY the Game Audits (01-04) & Standard Audits (01-67) will be reset to 
. n . M” zero (0), Factory Default Settings. Note: Coin Audits (05-13) & Software Meter Audit (14) will not be 
reset. "REQUEST INSTALLED" is indicated and returns to the RESET MENU with the "AUD" Icon flashing. 

Reset High Scores 

/ T To initiate, from the RESET MENU, select the 'HSTD" Icon with either the Red or Green Buttons and 
KTH press the Black Button. A ONLY the High Scores will be reset to the current values. Note: If these 
five (5) adjustments were not personally changed by you, the Factory Default Settings will be used (see 
Section 3, Chapter 4, GO TO ADJUSTMENTS MENU, Standard Adjustments 18-22). "REQUEST 
INSTALLED" is indicated and returns to the RESET MENU with the "HSTD" Icon flashing. 

(jaJI Reset Credits 

To initiate, from the RESET MENU, select the "CRED" Icon with either the Red or Green Buttons and 
rtcr press the Black Button. A All Credits will be reset to zero (0), Factory Default Settings. "REQUEST 
- - INSTALLED" is indicated and returns to the RESET MENU with the "CRED” Icon flashing. 

S Factory Reset 

To initiate, from the RESET MENU, select the "FACT" Icon with either the Red or Green Buttons and 
press the Black Button. A All Audits (except for Audit 14, Software Meter), all Adjustments and 
Installs will be reset to the Factory Default Settings. Note: To RESET ONLY the ADJUSTMENTS & 
INSTALLS (leaving all the Audits alone), see Section 3, Chapter 5, GO TO INSTALLS MENU, Install Factory. 
"REQUEST INSTALLED" is indicated and the Service Menu is exited, returning to the Attract Mode. 


Go To ' 
Reset Menu 



I V f—i i— fe 



Sec. 3: Go To Reset 





Sec. 3: Go To Reset 


Example: 

After entering Portals™, the MAIN MENU now appears. Use the Red "LEFT" or Green "RIGHT" Buttons to 
select the "RESET" Icon (GO TO RESET MENU). 



Press the Black "ENTER" Button to activators ICON. The RESET MENU now appears with the "COIN" 
Icon (RESET COIN AUDITS) flashing: 



From the RESET MENU, select any of the Icons ('COIN’, "AUD", "HSTD", "CRED”) with either the Red or Green 
Buttons and press the Black Button to activate the ICON chosen. After the ICON is selected & activated, 
"REQUEST INSTALLED" is indicated and is returned to the RESET MENU with the previously selected Icon 
flashing. 


A 


Important: 

AT THIS TIME, DO WOT PRESS THE START BUTTON OR BLACK BUTTON 
AFTER SELECTING ANY OF THE FIVE (5) ICONS UNLESS THIS IS WHAT IS 
DESIRED. THE INFORMATION ASSOCIATED WITH THE RESET ICON WILL 
BE LOSTI PLEASE READ THE PREVIOUS PAGE FOR EXACTLY WHAT WILL 
HAPPEN IF ANY OF THESE FIVE (5) ICONS ARE SELECTED & ACTIVATED. 


A 


Before performing any RESET, write down your last Audit Totals (see Section 3, Chapter 3, GO TO AUDITS 
MENU) and any personalized Adjustment changes you may have made (see Section 3, Chapter 4, GO TO 
ADJUSTMENTS MENU). 



If the "FACT" Icon is select and activated, "REQUEST INSTALLED" is indicated and the Service Menu is exited, 
returning to the Attract Mode. See the previous page for explanation & usage of the Icons in the RESET MENU. 


mm 3jl!hab'fer 




0 



Go To 
Reset Menu 
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Chapter 7 of 


Go To Tourna 

Overview 


ment Menu 


IOURNHIEH! PM3AH SYSTEM v v ^ 1 w ' c vv 

The Portals” Service Menu System provides 6 Steps 
necessary to SET-UP, START, MONITOR and END 
Pinball Tournaments on your Tournament Pinball System 
Ready Pinball Game. OPTIONAL EQUIPMENTS, 
HARDWARE (SOLD SEPARATELY) ARE REQUIRED 
FOR PROPER OPERATION AND USE OF THIS MENU. 


Tournament Operation Note: 

The use of the Tournament Equipment and/or : 

Game cede may get upgraded during production; ■ ™"™f] STSrdijSrttoSSlS bE I 

compare all Tournament Adjustments & Audits in the ■ used solely In the discretl0n 01 Ine owner ' ■ 
display with the manual and make any corrections to the ■ , . . . mcnnnsibiliht of the ooerator to U 

Tournament Adjustments and/or Audits Tables (next ■ I 

page), as necessary. Tournament Adjustments & Audits ■ ™dH£|Sb Stem PhbaH Inc® I 

are subject to change (with or without notice). To view ■ Wlth a " faw ^ShTeswwSy I 
Tournament Adjustments & Audits in the display, enter ■ disclaims any sucn responsiDimy. m 

the Portals”Service Menu System. When any change ■ continuing product innovation, ■ 

is made and then the next / previous item is selected (or m uue ^rmatlnn this chaDter is H 
the Sub-Menu is exited), the display will momentarily ■ I 

flash REQUEST INSTALLED. For details on Earnings, ■ subject to cnange wunoui nonce. ■ 

Standard & Feature Audits, see Section 3, Chapter 3, 

GOTO AUDITS MENU. 

Feature Adjustments, see Section 3. Chapter 4. GO 
TO ADJUSTMENTS MENU. 

For more details on the equipment & hardware required, 

Installation and Set-up, read tho ToPS'Toumament 
Pinball System Kit installation (SFI Part 

Number: 780-6011-00) provided in the Optional ^ 

Tournament Kit (SPI Part Number: 502-5011-00 ), not included with this ToPS Ready Pinball Game. 

The equipment & hardware consists of: BETAjI^ _ . ,, . ._, Tei . 

Electronic 7 X 80 Multi-Color Dot Display (secured above the Backbox), Tournament Serial Interface (TSI) 
Board (secured in the Backbox), Tournament Button + Lamp (secured onto the Front Molding) and all 
necessary wiring, hardware and documentation (which also provides suggestions and Tips for ToPS ). 

To order, contact your local Distributor (view Pages DR. © & © in the Flnd-lt-ln-Front: Dr. Pinball). You can also 
call Technical Support or visit our website (details on the back cover of this manual). 

A Important: The Coin Door must be OPEN allowing the Memory Protect Switch 

to be disabled, so any Tournament changes can be made. 


EXPLANATION & USAGE OF COMMON LARGE & M1NI-ICON8 USED IN VARIOUS MENUS & 8UB-MENU8: 

Select and activate to: 

¥ _ - , flJim Movs LEFT or RIGHT, select previous / next or 

A |Jr™v I35J move backwards / forwards. 

If ran nfra H m w 


¥ 

MORE MORE 


These non-seiectabie Select and activate 
icons appear m tho ^ return to the _ 

SmWSS&" mnmHm - H&asx sassst •***«. wW ,j.« r -.« ! 5 S1 

available for selection. will cycle continuously. To exit a display where no'Mtnf-lcons are 

available for selection, pressing any button will exit the display. 

pH GO TO TOURNAMENT MENU (OPTIONAL USE ONLY) 

VqTI After entering Portals'”, the MAIN MENU now appears. Select the "TOUR" Icon in the MAIN MENU with 
TrtHB either the Red "LEFT" or Green "RIGHT" Buttons (the Flipper Buttons operates in the same manner) 

1 W lal and press the Black "ENTER" Button {the Start Button operates in the same manner). The 
TOURNAMENT MENU appears. Continue through this chapter for the explanation & usage of the Icons in the 

TOURNAMENT MENU, i 

8 TK Tournament Adjustment & Audit Tables on the next page. 


Select and activate Select and activate Select and activate 
to return to the to QUIT, exits & to v.etvHELP 
PREVIOUS Menu. returns to the Screens of the 
Attract Mode. current Menu*. 1 


Go To 

Tournament Menu 
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SeC. 3: Tournament ...^^^HCopyJhkpage for Field Audit Tracking Performance 


HlCD ID TDURNHMEMT MEHUB 


w' TOURNAMENT 

mag IRSSTDUfiHHMEHT HPJUSTMEHTSlOTgl ^^ TADlr-fF^ 

^ TAdLcS 

TOURNAMENT ADJUSTMENTS 01-13 



ADJUSTMENT NAME 


USA 

DEFAULT 


YOUR Mfj. 
SETTING m HK 


CREDITS PER PLAY 


_JACKPOT BASE 


JACKPOT INCREMENT 


JACKPOT MAX. 


CURRENT DATE/TIME I JANUARY. 


STA RT DATE _ JANUARY 1 

END DATE FEBRUARY 1 


02 


$ 20.00 


$00.50 


$2,500. 



ADJUSTMENT NAME 


_ # OF PRIZES 


_AWARD TYPE 


SHOW PLAYER’S CASH 


TOURNAMENT TYPE 


BUMP N’WIN BASE 
BALLS PER TOURNAMENT 


USA 

DEFAULT 


03 


CASH 

YES 


REGULAR 


YOUR 

RETTING 


Note; The above adjustments must be set just before selecting and activating the “STRT“ Icon (START TOURNAMENT) 
See the following pages for explanation and more details. ' 


HailrUn 




SIGN MESSAGES R-B 


[Hll SIGN MESSAGES A-B (ADJUSTMENTS 14-15) j£n = ^ 


I Nr, 


ADJUSTMENT NAME 


DEFAULT RETTING 


14 | LOCATION MESSAGE 


ADJUSTMENT NAME 


PRIZE MESSAGE 


USA YOUR 

nCCAHIT O CT TI M r 


/////////////////////A///A/A/////// 


STARTING METER Raadin 




>TARTfNG METER Date IMM/DiyyR): AUDITOR'S NAVE : 

I I loI I 


f Date (MM/OD/YRl: 


CPU Version: 


CURRENT VOLUME SETTING: 


► ► ► 


DISPLAY Version : GAME LOCATION NAME : 


See Adj. 06 & 07 above » 


TOURNAMENT START DATE : TOURNAMENT END OATE : 



TOURNAMENT AUDIT TABLE 

EHI TOURNAMENT AUDIT8 

MORE END! PftlS IfflfiftiTEKTyREU MORE 01-12 


CD TD TOURNAMENT MENU 




MORE lENPllFftlZlaBRtTEKTl'REU MORE 
TDURNRMENT HUDIT5 ?®UR 


Audit definitions follow in this Chapter. 
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\ Tournament Menu 






























































Tournament Adjustments (01-13) SIS 

To initiate, from the TOURNAMENT MENU, select the “SET UP" Icon with either the Red “LEFT" or 
Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the » 
Mini-Icons to view the next or previous Tournament Adjustment in this group. Select and activate either of 
the or"+' Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions Mow). The 
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current 
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next 
Tournament Adjustment is viewed or when this Menu is exited. 


IMPORTANTFORTOURNAMENTUSERS: Select the settings carefully For Tips for ToPS (different 
Tournament Sample Set-Ups , etc.), view the ToPS^Toumament Pinball System Kit Installation Manual (SPI 
Part Number: 780-6011-00) provided in the Optional Tournament Kit (SPI Part Number: 502-5011-00). Before 
allowing players to begin after you’ve started a Tournament, double-check the Normal Mono-Color Dot Display 
and Top Multi-Color Dot (Beta Brite®) Display to ensure everything you want is displayed correctly. Once a 
Tournament is started, no adjustments can be made until you end the Tournament (by selecting the "END Icon). 
Allowing players to qualify, then ending a Tournament prematurely to make corrections will affect the outcome of 
the Tournament. View the 7bps"* Manual for more details. 


WARNING: Changes made in any Adjustments will be lost after a FACTORY RESET or 


mil 

01 


"TOURNAMENT ADJUSTMENT NAME: Definition 


CREDITS PER PLAY: Set between 01 -10. Default is 02. Set the maximum number of Credits that may 
be accumulated per game. 


JACKPOT BASE: Set between $00.00 - $999,999.00 (increments of$1). Default is $20.00. Set the initial 
02 Prize Pool Amount to be offered for the Tournament. Note: The displays will present the words PRIZE 
POOL 1 ' in lieu of the word"JACKPOT ----- 


JACKPOT INCREMENT: Set between $00.00 - $999,999.99 (increments of If). Default is $00.50. Set the 
Prize Pool Increment which will increase the Prize Pool Amount with each Tournament Game played,- 


JACKPOT MAX.: Set between $00.00 - $999,999.00 (increments of $1). Default is $2,500.00. Set the 
04 maximum cap to be placed on the Prize Pool during a Tournament. Note: The displays will present the 

words "PRIZE POOL" in lieu of ’JACKPOT . ___ 

CURRENT DATE/TIME: Set the current date and time. After setting the Start and End Dates in 
05 Tournament Adjustments 6 & 7, the Tournament will then start automatically*. * Requires the 
TIMEKEEP ER™ 1C (included in the kit) installed in Location U212 on the CPU/Sound Board. 


06 


START DATE: Set between JANUARY through DECEMBER. Default is JANUARY. After the month 
desired is set, a valid day must be set. To Start a Tournament, go back to the TOURNAMENT MENU 
and select the ''STRT 11 Icon (see the next page). 


END DATE: Set between JANUARY through DECEMBER. Default is FEBRUARY. After the month 
07 desired is set, a valid day must be set. To End a Tournament, go back to the TOURNAMENT MENU 
and select the “END 11 Icon (see the next page). 


08 


# OF PRIZES: Set between 01 - 05. Default is 03. Set the maximum number of Prize Positions to be 
awarded during a Tournament. Selections (cannot be changed) are as follows: Set to 01, the Tournament 
Winner is awarded 100% of the Prize Pool. Set to 02, the 1st & 2nd place winners are awarded 70% / 

30%, respectively. Set to 03, the 1 st, 2nd & 3rd place winners are awarded 50% / 30% / 20%, respectively. 
Set to 04, the 1st, 2nd, 3rd & 4th place winners are awarded 50% / 25% /15% /10%, respectively. Set to 

05, the 1 st, 2nd, 3rd, 4th & 5th place winners are awarded 50% / 20% /15% /10% / 5%, respectively, _ 

AWARD TYPE: Set to CASH, POINTS, TICKET, NONE or PRIZE. Default is CASH. 

This adjustment determines how the Prize Pool is to be represented 
in the Attract Mode on both the Normal and top Beta-Brite® Displays. 


Select CASH for the displays to represent the Prize Pool amount (based on Jackpot Base and Max. ) in 
$Dollars. Select POINTS for the displays to represent the Prize Pool amount in Points. Select TICKET for 
the display to represent the Prize Pool amount in Tickets. Select NONE NOT TO represent the Prize Pool 

_ amount (ifprize(s) to be awarded are not Cash, Points or Tickets). Select PRIZE, if applicable^ - 

SHOW PLAYER’S CASH: Set to YES or NO. Default is YES. When set to YES, both the Beta-Brite® 

I u Multi-Color and the Normal Mono-Color Dot Displays exhibit the Cash amount in the Attract Mode. _ 

II TOURNAMENT TYPE: Set to REGULAR or BUMP N’WIN. Default is REGUL AR._._ 

BUMP N’ WIN BASE: Set between 5,000,000 - 50,000,000 (increments of 1M). Default is 20,000,000. Set 

the desired Bump AT Win Tournament base score. Tournament Adi. 11 must be set to BUMP N WIN. 


13 BALLS PER TOURNAMENT: Set between 02 - 09. Default is 03. Set the max, number of balls per game. 



Sec. 3: Tournament .. 







Sec. 3: Tournament.. 



Start Tournament (select only after Set-Up is completed) 

To initiate, from the TOURNAMENT MENU, select the “STRT“ Icon with either the Red "LEFT" or Green 
■RIGHT" Buttons and press the Black "ENTER" Button. The "START TOURNAMENT?" MENU 
appears with the ''NO" Mini-Icon flashing. 

If Set-Up (Tournament Adjustments) was not 
completed OR the Tournament Audits were not 
recorded from the prior Tournament, exit this Menu 
by activating the “NO" Mini-Icon. If Set-Up was 
completed and the Tournament Audits were 
recorded, select and activate the "YES" Mini-Icon. 

The Pinball Game is set to Tournament Ready 
Mode (the Flashing Tournament Button must be depressed for a Tournament Game after the proper credit is 
inserted). "REQUEST INSTALLED" is indicated and returns to the TOURNAMENT MENU with the "STRT" Icon 
flashing. Note: If the "STRT" Icon appears to be non-functioning, it is because a Tournament is in progress. The 
Tournament must first be stopped (select and activate the "END" Icon in the TOURNAMENT MENU). 



S i- 1 Stop Tournament (select only after a Tournament is started) 

U To initiate, from the TOURNAMENT MENU, select the “END" Icon with either the Red "LEFT" or Green 
END " R ' GHT " Buttons and press the Black "ENTER" Button. The "END TOURNAMENT?" MENU appears 
i with the "NO” Mini-Icon flashing. If the 
Tournament was not completed, Avit this Manii 


-by- 



activating the "NO" Mini-Icon. If the Tournament was 
completed (the End Date set has passed), select and 
activate the "YES" Mini-Icon. The Pinball Game is 
taken out of Tournament Ready Mode (to readjust 
any Tournament Adjustments, the Tournament must 
be "stopped"). "REQUEST INSTALLED" is indicated 

I and returns to the TOURNAMENT MENU with the "END" Icon flashing. Record your Tournament Audits at this 
time as they will be reset (except for the "Accumulative Audits) if another Tournament is started! 

Tournamenf Prizes 

| To initiate, from the TOURNAMENT MENU, select the "PRIZ“ Icon with either the Red "LEFT" or Green 
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the “»" 
Mini-Icons to view the next or previous Leader in this group. The display will describe the Leader 
Placement (1st, 2nd, 3rd, 4th & 5th), Leader Name, 4-Digit Pin-Code, and Prize Pool portion for the Current 
and Previous Tournaments. The current Leader (and related information) will remain in the display until the next 
Leader is chosen or when the Sub-Menu is exited. 




ftUD 


Tournamenf Audits (01-12) SHIS 

To initiate, from the TOURNAMENT MENU, select the "AUD" Icon with either the Red "LEFT" or Green 
"RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the ”»“ Mini- 
Icons to view the next or previous Tournament Audit in this group. The display will describe the Tourna¬ 
ment Audit Number, Tournament Audit Name and the Current Tournament Audit Total (Value). The current 
Tournament Audit will remain in the display until the next Tournament Audit is viewed or when this Menu is exited. 

IMPORTANT FOR TOURNAMENT USERS: »» ALL of the Tournament Audits 01-12 are RESET ON L Yifa 
Factory Reset is done (see Section 3, Chapter 6, GO TO RESET MENU). »» Tournament Audits 01-06 are 
RESET ONLY if a new Tournament is started. »» Tournament Audits 07-12 are NOT RESET*, they’re 
accumulative (totals accumulate since the first Tournament was played), 'if no Factory Reset is done. 




TOTAL PLAYS: Provides the total number of Regular and Tournament Games played while a Tournament 
01 is active (in progress). This total is derived by adding Tournament Audit 02, TOURNAMENT PLAYS, with 
_ Reg ular Plays. _ 


Q 2 TOURNAMENT PLAYS: Provides the total number of Tournament Games played while a Tournament is 
active (in progress). 


03 1UIAL LiAME EARNinus: provides the tofarGrbss Earnings accepfecfwhile a Tournament is active (in 
progress). ___ 1 


04 TOTAL TOUR. EARNINGS: Provides the total Tournament Earnings (Audit 03 less Regular Game 
Earnings) while a Tournament is active (in progress). 


05 ja CKPOT (PRIZE POOL TOTAL): Provides the total Prize Pool (Jackpot) Amount to be paid out while a 
Tournament is active (in progress ). 


06 NET EARNINGS: Provides the total Net Earnings (Gross Earnings less Prize Pool) while a Tournament is 
active (in progress). 


Tournament Audits 07-12 continued on the next page. 


er 7 






Go To 

Tournament Menu 







Tournament Audits Continued. 


ACCUM. TOTAL PLAYS: Provides the accumulative total amount of Regulars Tournament Games played 
since the first Tournament was played._____ 


ACCUM. TOUR. PLAYS: Provides the accumulative total amount of Tournament Games played since the 

first Tournament was played. ________ 

ACCUM. EARNINGS: Provides the total Gross Earnings accepted, since the first Tourn ament was played. 
ACCUM. TOUR EARNINGS: Provides the accumulative total Tournament Game Earnings since the first 

Tournament was played. ------- 

ACCUM. JACKPOT: Provides the accumulative total of Prize Pool (Jackpot) Amounts paid out since the 

first Tournament was played. ___-—-— 

# TOURNAMENTS: Provides the number of Tournaments (not individual Tournament Games) since the first 
Tournament was played.______ 


?^]8ign Messages A-B (Tournie Adj. 14-15)iHf! MW\ 

ft. E To initiate, from the TOURNAMENT MENU, select the "A-B TEXT" Icon with either the Red "LEFT" or 
JI Jr- Green "RIGHT" Buttons and press the Black "ENTER" Button. Select and activate either of the >> 

1 Mini-Icons to view the next or previous Tournament Adjustment in this group. Select and activate either of 
the or V Mini-Icons to change the setting, if desired (the Default Setting is noted in the definitions below). The 
display will describe the Tournament Adjustment Number, Tournament Adjustment Name and the Current 
Tournament Adjustment Setting. The current Tournament Adjustment will remain in the display until the next 
Tournament Adjustment is viewed or when this Menu is exited. 

LOCATION MESSAGE: Set to ON, CHANGE or OFF. Default is ON. , , „ n ... ., 

When set to CHANGE, a new message can be set or the old one can be edited (select the + Mini- con 
to change settings until •CHANGE 11 appears in the display, then select the "»" Mini-Icon to access.). At 
the top left corner of the Display, the letter A is indicated (blinking) in the first available position. Vary the 
^ a . .. _/_\ i_ __ n _i j "DCO ' 1 /»r Riittrtnc) With thP 


desired 

Repeat 


characters to back-space (erase) and/or to move forward in an already typed message. After completion, 
press the "BLACK" Button, "REQUEST INSTALLED" is indicated and then exits this sub-menu._ 


PRIZE MESSAGE: Set to ON, CHANGE or OFF. Default is ON. 
Procedure identical to Tournament Adjustment 14, Location Message. 


The DEFAULT LOCATION MESSAGE is: 


STERN PINBALL PROUDLY PRESENTS.. 


The DEFAULT PRIZE MESSAGE is: 


YOU CAN BE THE NEXT BIG WINNER! 


IMPORTANT FOR TOURNAMENT USERS: 
2 additional messages can be added by 
using the Beta Brite® Remote. More details 
in the ToPS™ Tournament Pinball System 
Kit Installation Manual (SPI Part Number: 
780-6011-00) provided in the Optional 
Tournament Kit (SPI Part Number: 

502-5011-00). 


Go To 
Tournament Menu 
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Section 4 


Chapter 1 of 2 


Parts identification & Location 
(The Pink Pages) 




Overview 


This section provides the Part N B s and 
locations of all the components in this 
Pinball Machine. The parts are arranged 
in 3 groups: BACKBOX, CABINET 
and PLAYFIELD. Generic parts o 
which may change as production 
continues (quantity and/or size) are 
listed together. Quantities greater than 0 
indicates that the part is used in this 
game. Since quantity changes may 
occur ; an item indicating no quantity 
may be used. Compare the item which 
needs to be replaced with the drawings 
provided (the Posts, Sockets. Bulbs & 
Rubber Rings are drawn actual size). 
Major Assemblies & Ramps are detailed 
in the Blue Pages, Pages 75-98. 

Important: Read all " Take Note: * items. 


PS® 


Cabinet 


Pinball Location Main!. Kit: Available { 
502-6002-80 


Rubber $ 

»■® Rings;#Bulbs .">•? 

Ask your distributor about the Deluxe 
Pinball Location Maintenance Kit 
which includes Flipper Rebuild Kits! 


Parts Identification 
& Location 


Section 4, 
Table of Contents 


Chapter 1: The Pink Pages 


Overview... 59 


BACKBOX: 


Lord of the Rings 

Backbox Assy.GO 

Qpeaker Panel Assy, for the 
Backbox & Assoc. Parts:... 81 


I CABINET: | 
PLAYFIELD: 


Cabinet -General Parts 
&t Switches.62-63 


Playfield - General Parts, 
Metal Rails/Ball Guides & 
Switches (Above) 

.84-85 

Playfield - General Parts &- 
Switches (Below) 

.88 

Playfield Plastics (Screened 
& Clear) & Decals 

.87 

Playfield - Rubber Parts 
Black 

.88 

Playfield - Metal Posts 
(Screws) & Nuts 

.89 

Playfield - Hex Spacers 

.70 

Playfield - Posts & Spacers 


Playfield - Small Bayonet 
Type Bulbs & Sockets 

Playfield - Large Bayonet 
Type Bulb &• Sockets 


I 


Mayfield - Wedge Base Bulbs 
& Sockets 


Chapter 2: The Blue Pages 


Overview...75 

Drawings for Major 
Assemblies & Ramps 


, 78-98 


- | - -Section 4l'Chapter 1 


Page 69 


Sec. .4: Parts Id. ... 


















$ Item 20, 
Button 
Hole Plug 
(Black) is 
the optional 
ToPS™ Ac¬ 
cess Note; 
if removing 
for the 
Optional 
ToPS ™ Kit, 
save with 
the game. 


Not sold as an assembly, order the individual part(s) actually required. 
pm^RiNGS Backbox Assembly, 505-6002-80-80 (Items 1-27) 


rtosE 


£3= a 






mm 


Side 
View ► 



williiiSfis: 

vmM'wm 


Front View 

The Backglass is Not Shown in 
this Front View for clarity. 



Associated 
Parts (AP-) 

listed in the 
Parts Table on 
the next page. 


Take Note: 

* An asterisk ( *) indicates item(s) are not noted in the pictorials. 

t When ordering Item 3, CPU/Sound Bd., please specify the 
Game Name to receive the board with the correct ROMs. 


Right Side 
Pivot Hinge 



N I 2 * 4 5 * 7 8 9 BACKBOX PART NAME 


QTY. CPI PART N 9 W 9 RAfKROX PART NAME 


I 1 Backbox LOIR Screened No Parts 1 525 - 5631 - 1 840 

GoldJ-MokUng is install*/And cannot bo orderedseparately. • 

2 PCB Metal Mounting Plate -j 535-5809-14 

Item 2 la secured to Item 1 by: *8 X 1/2“ HWH AB (Zinc) (Qty. 13) (234-5101-00) and 
#10 Waaher 7/32* 10. X .5" O.D. X 1/16" Thick (Qty 4) (242-5003-00) 

. CPU/Srid Bd f 520-5300-00 

4 Display Power Supply Board •] 520-5138-00 

5 I'O Power Driver Board : 1 520-5137-01 

■' )!$$! 3,4 AS are secured to Hem2 by: ,#8-32 X 3/8’ HWH MS {Oty‘T9) (237-5903-00) 

6 A 3X tmns. Drvr. Bd. (UK/Speclal Apps .Only) 520-5068-01 
6 B Tournament Serial Interface (TSI) Bd. tops™ 520-5220-00 

Hem 6A is required for UK Games to support Auxiliary assemblies listed under the Coil 
Matrix of Q1-032: also i rsed for Special Applications 9uch as Ticket/Coin Dispensers 
ueedinccn-crctior. -v>'< tem SB ToPS* Tournament Serial Board 

7 Fluorescent Light Bracket Assy Left -j 51 5-8545-00 

For individual items u*o • riuxescom jchtBacxei ten ^36-7739-00;. i*ni> HokJer** 
(Sf M I oamj) (077 S214 00) end GUtfter Base (wnh Leads*** (077-6213-00). 

8 Fluorescent Light Bracket Assy Right 1 515-6545-01 

For individual Items use: Fluorescent Light Bracket Rlghi (535-7739-01), Lamp Holder** 

“(Self-Locking) (077-5214-30) andStarlerBase?witfi Leads)*** (077-5213-00) 


13 Ballast Mounting Plat© 'vTu//V 1 535 r 86S7-d( 

Ballast CU45Z-W IQ-Core !20v60Hz 13W i 010-5015-OC 

14 Ballast. EU/UK Only 5/8‘Core 50,'60 Hz 010-5015-01 

Items 13 & 14 are secured to Item 1 by: #S X 5/8" HWH AB (Zinc) (Qly 2) (234-5102-04) 

: 1S* # flirfo Lock Male (ori C&tinet) / ; f": . '355-5006 : Cr. 
16 #1 Roto Lock Female (R2-0002-02) ■) 355-5006-02 

Item 16 *s secured by: #10-24 X 1-3/4* CBSN (Qly. 2) (231-5022*00). #10-24 Keps Nut 
(Qty. 2) (240-5207-00) and #10 Washer 7/32" ID X .5" OD X 1/16* (Qty. 2) (242-5003-00) 

;-f7. Back Vent Grill 2 - 1 / 2 - X 18" ■ 1 545-5072-02 

liei?i 174s secured by Stapfe,Sf16VQty 24)(631 500CHX)) ' ; 

1| fuse Description Decal (Generic) 1 820-6152-01 

,1 9 "CAUTION - VERY HOT' Decal 1 820-6266-0C 

20* Button Hole Plug (Blk)(H 3 P p«s 2 - 6 ii 4 -oo) 1 5Q0-6566-0C 

21 . fuse Label (UL) \ 1 . 820-6143-OC 

22*, Backbox pate Label 1 820-5091-0C 

23* Ribbon Cable, 20-Pin (4‘) . 1 036-5000-04 

Item 23 f20*Pln) connects the CPU/SouPd<Board to liw.l/O PowerDriverBparti.\ 

24»-Ribbon Cable. 26-Pin (40") 1 036-5001% 

Item 24 (2$-Pin) connects the CPU/Sound Board to the Display Controller Board. 

;: 25*','1>4* Clamp (Double)' - 2 040-5000-22 

26* 1 / 2 ", 3/4" & r Clamp (Single) 9 040-5000-X> 

Items 25-26 are secured to Item 1 by: #0 X 1/2" HWH AB (Zinc) (Qty. 13) (234-5101-00) 
-XX Nole: tor 1/2" use -06 (Qty. 1); for 3/4" use -08 (Qly. 2); for 1" use -09 (Qty. 6) 

27*: Grourid Strap (5') (by item 12) 


t 600-5006-05 


Parts Identification 
& Location 




Noi sold as an assembly, order the individual part(s) actually required. 

{ORDiteRiNGg Speaker Panel Assy, for the Backbox, 515-6888-03 (Items 1-15) 

and Assoo. Parts: Backglass Assembly & Pivot Hinges (Left & Right) (Items AP-A - AP-C) 




For Securing Hardwire, see the Parts Table below, under Item A. 


ap-a5 Plastic 




I 2 SPEAKER PANEL PART NAME QTY. SPI PART N 2 N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N 9 


_ _ A6i32X .t/2’HyVH Swage <S*rr> ; Zinc <Q&4> (237-5076*03), v v: 

; ltem.3 Is secured Jo Item4'(atib« top center) by: 3/4* X 1/4* Hex Spacer #6*32 Tap 
(254-500^04) and »&32 X1/4" PPH MS (Sems) Zinc (Qty. 1) (232*520000) 

4 Static Shield (Steel Rate) i 535-6437-00 

Hem 4 is secured to Item 2 by: 1/2' X 1/4" Hex Spacer 45-32 Tap (Qty 4) (254-5000-03) 
and #6-32 X 1/2 " PPH MS (Sems) Zinc (Qty. 2. on Left Side only) (232*5202-00) 

5* - : Edge Protector {on Item 4) . 2 545-5592-01 

6 Display Controller Board fcc-febss 1 520-5055-03 

Hem 0 is secured to Hem 4 by: 1/2' X 5/16" X .14410 Spacer Tap (Qty. 3) (254-5014 CO), 
4V-32 X ©Ph &K {Cty 3) (23?-6S0*00). 1/2* X 1/4* Me* Spacer #0^32 lap 

(Qty 1 > (•'M-y/Jt C3) end *5-32 X 1.4* PPH MS (Swro) 7mc (Oly. 7) (232-520(M)0) 

7 "FShcd 1 820-5092-00 

Item 71$ secured tnbelween; *itumt>* and '.s niour4>rg harU*are cescrbed 

8* Ground S’iap (2S’i ion Items 4. c, 12) 4 600-5006-25 

^ i 040-5000-06 

10* Ribbon Cable, 14-Pin 1 036-5260-00 

Item 10 Note: The U Pin cable connects the Dot Matrix Disp. 3d to the Dt3p. ContmZer Bd. 

11 i 5 ^ 6*; Tt^k; X ^6" 6 626-5026-00 

Abovp'item ijissetf-adlteslve. Located between Kerns 3 & 17. Sdldln 12‘Ler.Q!bs only .L 

12 Speaker (Shld.) 4" 8Q mg eioc#406osh 2 031-5004-01 

1$ :; Shaker Grill (Black w/no Artwork) 2 535-8081-01 


14 Speaker Panel Hook Bracket 2 535-7009-02 

Items 12,13 & 14 are secured by: #8 X 3/4" HWH AB (Zinc) (Items 12/13: Qty. 4/per. 

Item 14: Oly. 2/per) (234-5103-00) 

15 Plastic Shield (Display Cover, 1 545-5884-00 

Item 15 Is sec^rpd to Item 2 bjr: #3 X 3A£ HWH 

The Associated Parts AP-A thru AP-C are also noted in the Backbox 
Assembly drawings on the previous page. 

ASSOC. PARTS ARE NOT INCLUD ED WITH BACKBOX/SPKR. PANEL ASSY’S. 

AP-A Backglass Assort)bly (Game N s 80) 1 ; :vg;See parts Beio\v-l 

ORDER ONLY INDIVIDUAL PART(SINEEDED: .. 

ap-aI ClearBackglass 25i90&W : 1 9.1 
ap-a 2 LbTR;FilmAit (#80) >r 
ap-a3 Top Plastic Channel 

. _■ i' n'uv i-m i- 'i: AL' _ i: - r.enn<''ft41< . 


Parts Identification 
& Location 


r-V rr f -Secti6n4i fchapteir l 

s3rnzi, ->jLi. a 


Note:. AP-A6secfir6S’AP^3--A5toAP-A1.}<a::yk <°wr 
AP-B Pivot Hinge Left 1 535-7999-00 

AP-C Pivot H,n39 R.ght 1 535-7999-01 

new AP-6 3 AP-C are secured to Backbox by: 1/4"-20 X 1 • 1/4* C B. Sq \o<* (Qty 4) 
(231-5C03-O0L 1/4*-20 Flarpe Nul (Qty 4) i2x0-5300 00) and 
Rjno Wasber T/4" i n X 1* QO (Oty 1)(247-fVfU9O0) 

ftew AP-6 * AP-C ar® secured to Cabinet by. 1r4’ 2D X 7/6* Carnage, Tr.t .V N*ck 
(Qty ?) (231 -50t 4-OG) H .ngA Sp*;er (Oly '/) !S30 SO90-OO>. 'A'a$b*v V4* IO X 7.tf* ODX 
W8"4to«o*<ay: l^e*)(212-W16 Dij. Pa^c w/unor 1/4" i C x •* Of> (Cty 1.p*»n 
(242«K» 00) end V4* 20 Flarge N-t (Oly Vper) (240 S30C CU) 


Page 6J 


Paris Id. 


























It itaplcd on rtrp imide bark wo// and rfie knkh bojrom o 1 the ej 


19 IH'=B:Hel 


N 9 CABINET PART NAME 


QTY. 8PI PART N 5 ISP CABINET PART NAME 


QTY. 8PI PART N ! 


Cabinet - General Parts | & Qwifches O 


For Backbox Parts 
see the previous two pages 


Vhw of Jfi* bock of tfie Cobfnot wtffr ffto Aatfcbox ki ffre cfow/i poi Wox. 


$ Item 11, Button Hole Plug 

(Black) is the Optional 
Tournie Button Access Hole. 

If removing for the Optional 
Tournament Button, save with 
the game. 


are not noted In the pictorials. 

Legend Note: Items noted with a 
black square || are General Parts. 
Items noted with a white square Q 
are Switches. 


13 Hex Key Allen Wrench 5/16" J .777‘PQP1“PQ 

1 4 ^>Corrijgated^Tubing Black 2 605-5008^00. 

Above itgcn 14 coWfc trie Cables Wiring Harnessesgoing'into (he Backbox from Vie Cab - 

15 #1 Roto Lock Male (R2-0055-02) 1 355-5006-01 

Hem 15 (6 secured by: #10-24 X 1 -3/4" Carr. Bolt Sq. Neck (Qty. 2) (231-5022-00), 

#10-24 N>ton Stop Nut (City. 2) (240-5206-00) and # 10 Washer 7/32’ X .5" X 1/16' (Oty. 2) 
(242-5003-00) 

jSfljTI JfifjZ&oiocK Female (on Backbox) f 355*5006*02 

1 7 Coin Door (with Validator) USA only 1 500-5018-172 

Hem 17 Is secured by: 1/4‘-20 X1 -1/4" Carriage BoH Sq. Neck (ay. 4) (231-5003-00) 
1/4’-20 Flarge Nut (ay. 4) (240-5300-00) ar>d Fend Washer 1/4" I.OXT O.D. (Oty. 3) 
(242-5000-00) Note: For Cob Door other then USA calI Technical Support for SPI Perl I V p . 

R CiopDdorvSwitch (USA) ^2 180-50244)6 

'? rW Com Door S*0i(¥ Japan); V .. 0 /186-5091-00 

19 Bracket for below Portals™ Switches 1 535-6860-03 

19B Push-Button Portals™ Switch (Black) -j.180-5192-66 

19R Push-Button Portals™ Switch (Red) 1 180-5192-02 

19G Push-Button Portals™ Switch (Green) 1 180-5192-04 

Ordering Note: Securing hardware lor switches included. For Decal Kit, see Page 63. 

20 Dual Switch Assembly 

ORDERING ABOVE (ITEM 20) ASSEMBLY PART N-WILL INCLUDE: 
20 A MountinQ'Bracket -.-i W.-. X-^XAXX 53^69584^1$ 
20 B Playfield Power Interlock Sw, (Top) -/ I : 180-5136rO@Vi|’% 
20C Memory Protect Switch (Bottom) 180-5000-01/1 «; s 

Item 20 Is secured tb cabinet by. #6 X 1/2* HWH AB (ZkiG) (Qty. 2) ^34-5101-00) % 

Parts Table &_Views continue on the next page. 


Parts Identification 
& Location 


2 

1 V/cwof rbr Com 1 
Door Cp*n,liem 77 1 





















































'g * - fry- n fr.W. 


frWargcd VirW of Power flox, Ccbin>:i Bojjam, Imrc/e front Rr^hf 


Z-T — 

^9^7 Itnfo/yerf 

' IUi <vu( l.vfr 


Service Gamp MantiQf 
(Sec Fiont Co vcr for 
£Pt Part Nvmhor) 


ViCW of Cabinet 
[fn* Ido Front loft 


See Previous 
Pago for 
i Open View 
’ of Coin Door 


23 Enlarge, 
V.rvv 






View of Cabinet 


in -.tc/e fronr Jtjahr 


Thumb-5 crew Vic/uded V 
w»h T« Ptvmb Bob only? 


Location Maintenance Kit Available: 502-6002-80 
jjpSfeMfr 8,oX Movus Wax #2 Fine (Red) (676-0003-01), 




Section 4 , IChapteir J 


Cabinet Back Lights are located 
on the Wood Back Panel: 

See fhe Blue Pages, Section 4, Chapter 2, 
Drawings for Major Assemblies , Pages 94-95. 

For General Bulbs & Sockets: 

See these Pink Pages, Section 4, Chapter 1, 
Parts Identification & Location, Pages 72-74 


.......... ... , _ 

21 Front Molding Lockdown Assembly 1 500-6509-00 

Hem 21 te secured by; #10-24 X M/4- Carr. Bolt (CRy 21(231-5012-00). #10-24 Keps Nut 
(Qly. 2) (240-5207-00). #8 X 5/9* HWH AB Zfnc (Oty. 4) (234-5102-04) and 
#10 Washer 7/32* ID X 1/2" OD X1/16" (Oty 2) (242-5003-00) 

: 1 265^5008-00 

23A Flipper Switch - Sell-Cleaning 2 180-5160-00 

23B Flipper Sw. - X2 Stack lor LwtTU pr. F1ippei( s) o 18Q-51.64-0,0 

fsM 626-5042-00 1 
25 Start Button Switch (ONLY) 1 J8Q-5174-00 


26 <5^ 2-1/2" X .18" (on Back 4 BoHofn> 2 545* 

27 Cabinet Plumb Bob Tilt Switch 1 See f 

'^U^^OROER:ONty INDIVIDUAL PART(S) NEEDED: 


545-5072-02 
See Paris Below 


27A 

Bracket for Hanger Wire 

1 

535-5221-00 

27B 

Hanger Wire 

1 

535-5319-00 

27C 

Contact Wire Form 

1 

535-7563-01 

27D 

Plumb Bob Weight (includes Thumb-Screw) 

1 

535-5029-00 


Hem* 27A & 27C ere sccwed oy. »8 X \& HWH AB (7mc) (Oly 4) <234-5101 -00) 

28A Slido & Pivot Support Bracket • Right 1 535-5990-00 

28B Slide & Pivot Support Bracket • left 1 535-5989-00 

Hems 28A & 260 are secured by; «tO-24 X M.4* Cftrtege Bo# S4 Neck(3*cr) 

.231 -5012-00; anJ # 10-24 KEFS \\l |3/tf«:) (240-5207-03) 

29 Prop Rod 1 535-7553*00 

Hem 23 ts secured by: tf 10-24 X 1 -3/4‘ Carnage Boll Sq. Neck (Qfy. 1) (231-5022-00). 
Washer #10 7/32" ID X .5" OD X 1/16' Thk (Qly 1) (242-5003-00) and 
#10-24 Nylon Slop Nui (Qly. 1) (240-5205^0) 

30 Transformer 5/7v AC (with Ballast ywrxsng) -j fQl 0-5012-01 

Item 30 is secured by: 1 Ar-20 X 5/8* PPH MS (2inc) (Oty 4) (237-5854-00) and 

4/4“ split to<*:Washer (Oty, 4) (244-SOOC-OO) -/' / ‘ . .; 


Paris Identification 
& Location 


Cabinet - General Parts 


& Switches O Continued 


31 Speaker 8 " e Rd. 8010 4Q .1 031-5007-00 

7". ;: V- !■: 545-5072-03 

Hems 31 A 32 ere secured by: /#6-32 X 1-1/4*Fln■Sb^k;3crtew <C«y. 4>*(2S7-5883-00) and* 
;«^^S‘N^^^^4(^O0W>0) : ;'v ” 

33 Power Input Box Sub-Assy. 1 515-5360-07 

ORDERING ABOVE (iTEM 33) SUB-ASSY. PART. N? WILL INCLUDE 


33A Power Box (Plain) 

33B Service Outlet (for USA) 

33C Line Cord 10* ROJ 3" Max. 

33D Recessed Cup for Line Cord 

33 E* Line Filter 

33F* Varistor TNR159211 KM 

33G Fuse 8 Amp 250v Sio-Blo (Domestic) 

33H Fuse Holder 

331* On/Off Switch Bracket 

33J On/Off Rocker Sw. capem R 2 ioicsnbb) 

33K .Power Box Decal.. .. >r __ . 

•34 /cash Box Plastic ; Bottom *;V-\ 

35 Cash Box Cover (Validator) 
i.36 Cash Box Lock Bracket (wire) .i 
37 Large Hair-Pin Clip 
33 Bracket (to position playfietd in cabinet.) 

1 Optional Meter (* 12 v DC w/Diode& Bracket) 


1 535-5932-00 

1 180-5008-01 

1 034-5000-10 

1 545-5122-00 

1 150-5000-00 

1 150-5001-00 

1 200*5000-05 

1 205-5001-00 

1 535-8318-00 

1 180-5001-03 

1 82g-6123-0.3 

r 1^^545:5090-00; 

1 . 535-5013-03 
V ol ;^/535-7562-00'! • 
1 535-7772-00 

1 53 5-7 35 4-QQ- 

G-QC53-013-102 


1 Optional Meter (+12v DC w/Diode, No Bracket) 


Take Note: 

♦ An asterisk {*) indicates item(s) are not noted in the pictorials. 

* Legend Note: Items noted with a black square are General 
Parts. Items noted with a white square □ are Swrtches. 


INDIVIDUAL PART NAME 


9PI PART N 9 


Qty. 2 


Sec. .4: Parts Id 



















Playfield - General Parts 


Metal Rails/Ball Guides H & Switches Q (Above) 



N 2 ABOVE PLAYFIELD PART NAME QTY 9PI PART N- 


N 5 ABOVE PLAYFIELD PART NAME QTY SPI PART N- 




fjwana 




P/F Screened w/ Inserts & NO Parts 


27 Metal Rail (Short curve) (Welded Asm ) 
29 Metal Rail (# 3 , Right) 


'mmsm 


3 a Coin card (2^ded) .. 1 755-5400-00 

Usage Notes: Usq Hem 3a (Back: 1 Play SO* - 5 Plays $2) forAdj. 6, Game Pricing, 

USA S Setting, or (Front: 1 Play SOt -3 Plays $1) (or Adi. 6, Game Pricing, USA 8 Setting. 

3b Coin Card (2-Sided) 1 755-5400-02 

Usage Notes: Use Item 3b (Front: 1 Play 50ff) hr Adi. 6, Gama Pricing, USA 2-7 Setting. 
(Bock: is Blank) (or Custom Settings. Availability; See Appendix J (back of martuaJ) for 
all current Coin Cards (USA. Canada, Euro & other international), if this is a ncn-US 
Game, Coin Carets) provided wit) differ. 

IIS : ISM =54£5«£ 

tA^^SSSS^&SSSSL SSSL . - ?. ,.545-5409:01 


)/?40 ‘ex' 00 ar^ ’ 0X i "2* 


31 Wire Form (on Pfaattc Ball Guide, Item 35) 
'r\ci- . dx li 


35 Bal I G uide (Plastic, Long Clear) 


Miscellaneous 

36 > 

. Crystal Ball (Drilled) i%* 0 <»afi37oio8 > 1 515-7344-00R 

0 Crystal Ball (Non-Drilled) 545-6091-02 

^ ' >v :1 545-5083-00 


39 Barad-dGr Tower (Plain, No Pans) 1 '545-5082 

Hem 39 Note: For Associated Paris 8 better views, see The Blue Pages (Pg. 89). 

-40\ SarbmarT WSHbM IS^SSs^ ." 

41 Gandalf The White (riding Shadowtax) 

43 Ringwraith 

44%Vagornf»«r, Torch.,Unhorse, ' 

45 Uruk-Hal Warrior (with heimet on) 

46;: U^k-Haj 
47 Frodo 
^iSpniirn .. 

49 Samwise 


Brackets with Wire Gates 

1 -Way Gate Mounting Bracket 
Wire Gate (for above) 

Wife: Gate (for above) 


1 .. 880;5076^Q 


t .53.5-9340:00 


M3QM® 
880-5070-00. 
880-5069-00 
1 ,880:5072-00 
1:.. 880-5063-00';; 


1,1. 535-9403-00 


Brackets for Mounting 

11 Playfield Hanger Bracket 2 535-8385-00 

Item tl la secured to the P/F by: #8-32 X 7/8" HWH MS Zinc {Qty. 2/per) (237-5890-00) 

12 Arch Retaining (Hold-Down) Brackets ; 2. 535-8394-00 

?'?•**• *6X'1/2-‘.HWH AB(Z\rK)(Qty Optf)(23^3101^0)• 

1 3 Bracket, Pad (Blue Rubber) Mount 1 535-9366-00 

Item 13 is secured to Item 25 by: #4-40 X 5/16' PFH Undercut (Qiy 1) (237-6151-00) 

:f4,V, .Bracket, Crystal Ball Mount "XWX). :’X "■ 535r9381-d6 
15 Bracket. Ramp Mounting Q 515-6508-00 

Item 15 is secured by: #6X 1/2“ PTH A (Zinc) (Oty 2/oer) (237-5809 00) 


Items 4CPS1 Note: For better views, see The Blue Pages (Pg. 90). 


Switches 


:;..MlciG.Sv/itj^ 2 1805190-28 

l^fchFas a D ode (1(44004) (112 5003-00). Can be replaced *lth(lN400l)':(1 }2 VK)1 OO). 
;temB A : requires* Swfeh Body^Proteci' 

M - #2-56 X 1/2* HWH-Sr (Oty. 


Brackets for Ball Stops, Traps or Protect 

* 535-537S W 

1 7 Bracket, P/F Protect VUK Hole Edge 1 535-9399-00 

Item 17 rs secured by: #8 X 1/2" HWH AB (Zinc) (Qty. 1) (234-5101 00) 

1 9 Bracket, Snubber VUK Ball Stop ^ 535-8250-00 

Item 19 Is secured by: #8 X 1/2’ HWH AB (Zinc) (Qiy. 2) (234-5101-00) 


g§§M§f 

Ask your distributor about the Deluxe Pinball Location 
Maintenance Kit which includes flipper Rebuild Kite! 

For Assemblies, Ramps, Switches on Assemblies, 
Back Panel Parts and other Individual Parts, 
not listed on this page, view the Blue Pages (75-98). 




Wood Back Panel &• Wood Rails 


; ZQx : Egos Pane* <*■!$ MMM? '• ® 1 ;^*„525-56I 

21 Wood Rail (Lett) 38'' 1 525-50( 

22 • /' 40^i||: jjg ;gfl: v. 525^50( 

I19iti6 21 422 are secured by: eSXWPIH A lies !Qty. Sd»r) (2n7-6B04^i)' 


Parts Identification 
& Location 
























& Switches □ (Above) Continued 


Playfield - General Parts H 




OPTIONAL FOR 
7QORNAMU4I 
USE ONLY 
Not Iruludod 
7S5-3CO0-02 & 
7S5-S#W-W 
▼YYYTTYY 


$40 Appendix J at ft i* fx»rfc of thfe manual for alt 
current Cartft (USA. Canada, Euro & tnfmalionali 
avoilobfo through your distributor or download via 


Some Items or parts maybe included with or associated with a 
Major Assembly or Ramp Assembly; see the Blue Pages, 

Sec. 4, Chp. 2. for parts required not appearing on this page. If 
you still cannot find the part required, Call Stern® Pinball, Inc. 
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1). 
Items 1 & 14 have associated Individual Plastics and/or Decals . 
These pieces are not available individually. For the Plastic and/or 
Decal Kits (or views), see the page after next, 

Playfield - Plastics (Screened & Clear) & Decals, Page 67. 
Legend Note: Items noted with a black square ■ are Genera! 
Parts. Items noted with a cyan square ‘f i! are Rails. Items noted 
with a white square □ are Switches. 


Items 38-51 Not Shown In above 
view for clarity. For locations see 
photo above right and for better 
views, see the Blue Pages, (Pg. 90 


Section 4» fChapte^.l 


Parts Identification 
8c Location 


Sec. .4: Parts Id 
















































under 0 . 


under 


a ; 4 w 3 B 


IlgssM 


Brackets for Mounting 

5 Playlield Support Slide Bracket 2 535-6862-02 

Hem 5 is secured by: #8 X 1/2* HWH AB (Znc) (Qty. 2/per) {234-5101-00) and 
IMZX 5/8‘ HWH Swage (Sere) 2nc (Oly. 1/per) (237-6975-03) 

6 Edge Slide Bracket (Extended) 2 535-5988-01 

7 Pivot Pin Bracket Welded Assembly 2 500-5329-03 

Hero 7 is secured by: #8-32 X 5/8* HWH Swage (Seir) Zinc (Qty 2/per) (237-597503) 

8 . • Bracks:, Back Panel Mounting 2 535-3964.-00' 


M 9 BELOW PLAYFIELD PART NAME QTY SPI PART N 9 


General Hems 


1 Insu lation Fiche Pa per (under Rippers) p 545-5721 -CO 

Nol f : "°”' W* i;* evnaco,. . 9 .;%|pp|§ 

250v Slo-Blo Fuse R o/v)^5:nnA_aQ 


Fuse Clip Holder (Socket) 3 205-5000-01 

Hem 316 secured by: #6 X 1/2’ PPH AB (Qty. 1/per) (237-580500) 

Note: Item 3. Fuse Clip Holder (Socket) 205-500001 is part of a set of12 (205-500)-12). 
You can order them as individuals (...- 01 ) ora set of 12 (...-12) 


Switches & Misc. PC Boards 

' l?' : ^Q^5ti<$02 

.... v B-n- J g^,Q ^ . F ^Py. MWpp«r«) 2 180-51-49-00 

•'§^ck : (B!ade) Svyilch (onsiin^ho^-^ 4 : 

..D (J .Switch Asm. (10M157-00) (Stworer Lane) 1 500-6096-00 


F Micro Sw. (Heavy Duty "V Flal Actuator) 2 180-5116-01 

Items A, D & F require a Switch Body Protect Plate (535-46394)0) which is secured by 
#2-56 X 1/2-HWH Sen (ay. 2) (237-S937-02) and •2-58 Hex Nut (Qty. 2) (240-5301-00) 

G Micro Switch (on Pop Bumpire) 3 180-5015-03 

H Switch Asm.; : 30-5556-00) (jo-Ej«a) : ; ^ ' 500-6521-00 

I Switch'«,TargetAssy. 1 “Sq.(Whrt'e) 2 . 515-5162-08 

J Sw. & Target Assy. 1 V4‘ Reel. (Wht.) 1 515-5027-08 

Items I & J are secured by #8 X M2’ HWH AB (Zinc) (Qty. 2) (234-5101-00) 

Note: For more details on Items I & J and/or a break-down of par la, see Appendix / 


Dual OPTO REC Board (on Bail Trough) | 515-Q174-0Q 

j>;: ^ '5lh^73fi7-00 ■ 

R|£ Board (Orttjanc plough):; 1 Ji SiS-TSdS^S 

N Playfield 19-LED PC Board 1 520-5242-00 

Note: For how Hems A-C, F-N are secured or fora better view, see Secbon 4, Chapter2, 
Drawings for Mafor Assemblies & Ramps, on the individual assemblies noted. 

For Switches located on the Back Panel, see the Blue Pages, Pages $4 97 

Note: For mote details on item K.L/M&N and/or a break-down of parts, see Section s. 

Chapter 4, Printed Circuit Boards , Pages 109 (K) & 142 (UU), 144 (N). 

0 DC Bi-Directional Relay Board -j 520-5066-00 



Pinball Location Maintenance I 

p^fcj^M/o&ttalra^cof-8 bi^Noviis, Wa 
; doth arid oil Rubber Rings &■ &JI 


Ask your distributor about the Deluxe PlnbaJI Location 
Maintenance Kit which includes Flipper Rebuild Kite! 



An asterisk ( * ) indicates item(s) are not noted in the pictorials. ! 

For Sockets & Bulbs (drawings & part numbers) see Pgs. 72-74. 
Some items or parts maybe included with or associated with a 
Major Assembly or Ramp Assembly; see the Blue Pages, 

Sec. 4, Chp. 2. for parts required not appearing on this page. If 
you still cannot find the part required, Call Stern® Pinball, Inc. 
Technical Support, 1-800-542-5377 or 1-708-345-7700 (Opt. 1). 
Legend Note: Items noted with a black square ■ are General 
Parts. Items noted with a white square Q are Switches and 
Miscellaneous PC Board(s). Aw 


•> 


L 


Parts Identification 
!, &r Location 












SP! PART N ! 


PLASTICS KiT 


SPI PART N ! 


DECALS KIT 




SPI PART N- 


MYLAR 


Playfield - Piastres (Screened &• Clear) &■ Decals 


Attention: No individual Plastic or Decaf can be ordered 
separately, unless noted otherwise. * 


Screened Plastic Piece -20 is located on the Exit Scoop 
(Lower Right Side of Playfield). The piece is riveted into 
place and must be drilled out to replace (see the Blue 
Pages, Page 85, for view). 


Kit: Game Specific Decals 

802-5000-80 Kit includes: 

820-6297-01 (Mirror Panel), 820-6342-XX Set, 620-6342-98, 
820-6342-99, 820-6347-00 (Mirror Eye), 820-6348-00 (Manget 
Ring Cover) and820-6349-XX (Bottom Arch U. & Rt.) 


Not included in the Decals Kit (must be ordered separately): 

* Bumper Protectors (Qty. 3) Mylar, 820-5820-00 

* Square Ball Drop Pads (Qty. 2), 8205815-00 

* Full Playfield Clear Mylar Sheet, 820-5889-00 


•Section 4^Chapter 


Parts Identification 
& Location 


Attention: No individual Plastic or Decal can be ordered 
separately, unless noted otherwise. * 

Other miscellaneous plastics and/or decals can be found on the Backtox & Speaker 
Panel Assemblies {Pages 60-61), Cabinet General Parts {Pages 62-63) and 
Ftayfoki - General Parts S Switches (Below) (Page 66). 

sap •, ? 


BBaarar 



sasiiri»Bi > 


'Jr ... .Jj{ 

—-r-ft- - -'- - - 



Sec. .4: Parts Id. ... 







































Playfield - Rubber Parts Black M (Rings Actual 9ize) t 




■miBi 


Items 1-13 are 
measured by the 
Inside Diameter 
(LD.). Items 1-9 
and 11 are 
approximately 
1/4 n thick. Items 
10 , 12-15 are 
approximately 
3/1 6" thick. Item 
13 can also be a 
7/32 u ID Ring. The 
size is imprinted on all 

Rings except for Items 

14-15 <7/16° O.D. £3/8“ 

O.D.). Use this page as a 
guide to measure rings 

where the size imprint or 

mark does not exist. 
Size 2 % “ !. D . 
(Black or White) was 
never used Choose 
a Ring Size ♦/- y 4 m 
ID. if required. 


\ 

\ 

\ 

i 

i 

i 

i 

i 

i 

i 

i 

i 



Note: • Sizes 
larger than 3* 
I.D. currently 
available in Black 
Only (Not Used): 
3%7 545-5348-11); 
4"(-12);4'/z"(-13);S m (-14); 
5^° (-15); 6” (-16). Sizes Not 
Shown on this page, listed in the 
Parts Table below or are noted with N/U 
(Not Used) are currently not available. 



under 


Take Note: 

An asterisk ( * ) indicates 
item(s) are not noted in the 
pictorials and/or on assemblies. 


ge locates Rubber Parts 


e Playfield only. For -lEl 
Rubber __ °lfij 


This 
on the 

location or view of Rubber, 
Parts on any assemblies, 
see Sec. 4, Chp. 2, 
Drawings for Major 
Assemblies & Ramps 
(Blue Pages). 



N- RUBBER PART NAME 


Small Flipper BLACK Ring 


B: 


sm F.ipper RtU 5 sofi Cure Ring 
Large R ipper BLK <50 om o) Ring 2 
■ Lg*Ripper-RED'(Sott£)uro) R!i>g - 


QTY. SP1 PART N s 


. 545 - 5 2 07-00 


.545-5207-22 

5 4 5 - 5277 ^ 00 . 



S3 


„ ~545 : 52?7*23! mm 

Uonal ite»n B Replacements: l«j YELLOW (SO 0uo)ft‘*u (S4 5-5277-04, or MM 
C9 YELLOW (40 DuroJ fi ng (645-5277-0$) fig® 

c* Bumper iMMc:oiH«d) 3 545-5428-00 HI 

d*; Bumper (Grommet) 1138 (A 60 ) 

E Bumper <Post> 

if/ 

^ Bumper BLACK (Post Sleeve, Tail) *| 1 

Bumper WHITE (Post Sfeeve.Tall) 


: 0 -Rihg IBimr (PlippM Buitonej 


545-5428^)0. 

54M105-00 

5.45-5009-00 

545-5151-00' 

545-5308-00 

545:5308-08 

545-5850-00 


'545-5348-10 

545-5348-20 

<‘ 545 - 5348-09 

.545-5348:08 

"545-5348-21 

.545:534&-Q7. 

545-5348-06 

545:5348-05 

545-5348-04: 

. 545 - 5348*18 

545-6348:03 


545-5348401 

545-5348-17 

545-5348-19 


Note: Item 14, 7/16“ O.D. Rings are used to cushion 

/tfefa/ Sockets under the Playfield and Back Pan el 

SPrubber PARHWjMlQTlC 



■-Black; t 3" j.b ningWhtfe?; 

Black 2 3 /a" ld. ning White 
◄Black gjg"i.b; fUna: .White'” 
Black 2“ i d. Ring White 

◄Blac k iv&" LD.Rma UbteL.- 
;^Biack' , : i i.D..Ringwj-iitls; 
◄ Black 1" ID. Ring White 
Black ^U&nWg ,”WhitgW; 
Black 7 /, 6 ’ i.d. Ring White 
^Bla^ v^-Vi.p.Rir^ '. yi/hife^l 
◄Black 5 /,g“ up. Ring White 
◄Black ip. rang White 
◄Black 7 / 16 " OELRhg White 
-Black 3/* ,! ;oarena White 


8PI PART N° 


1 


. -60 NAJ ■> 

. -70 N/IJ . 
5i5-5348^-59.ii 
545-5348-58 |_4 I 2-S 

rnMmmjA * a 


,545,5348:57, 

545-5348:56 

....-55. m... 

545-5348:54. 

,..,-68 N/U 

"MfM fi. 

545-5348:52 

545-5348-51 

,...-67,m .. 

545-5348-69 


N 9 


7 


12 


13. 


14 . 



15. 


.a a 

it 

U 

?! 


-c 1 
~2- 
•5 “ 

CO 

a 2 
. « 

8 : 

£ f 

M 

is 

CO 


JL 
JL 

Uqs= 
IT 


Parts Identification 
& Location 










































QTY. QP1 PART N g N g METAL POST NAME 


N g METAL POST NAME 


Items 3 A 4: Note the Thread Lengths. 


Bottom 

#6-32 

Thread 


m ± m* ► 

'T Bottom Bottom Bottom 

tiz Bo * m #6-32 #t0-32 #10-3C 

#8 32 Tftread Thread Thread 

Thread Items 11-14 Posts can use a Black Post Rubber Sleevt 

645-53C3-00 or White Post Rubber Sleeve (Tall), 545-£ 

Nut Note: All nuts shown with a “✓ "are used In this game. The quantities (not specified) vary. 

The remaining Items listed are not used In this game and are noted for reference only (used In prior games). 


Hem 15 Adjustable Sliding Post 
use 5/16" ID. Black Ring, 545-55- 
or White Ring 545-5343-52. 


Shown Below - 
• V/X 20 

S Nut: 
00 */ 


Shown Below- 
•#8-32 
T-Nut: 

240-5002-00 ✓ 


Shown Bnlow- 
• 46-32 
KEPSNut 
(with Star Washer): 

240-5008-00 ✓ 


Shown Bdow- 
• 46-32 
Hex Nut 

(No Star Washer): 
240-5004-00 ✓ 


Shown Below- 
• 46-32 

Nylon Stop Nut: 
240-500S-00 ✓ 


Bottom 

#8-32 


Thread 


in- 


Items A A Bare typically used with 
Hex Spacers above the PlayUcld. 

Item c Is typically used with the 
bottom Cabinet Speaker (used with 
46-32 Nylon Stop Nut, 240-5005-00). 

Item D is typically used to secure 
"Item 15(515-5939-00) In Bumper 
Bottom Assembly, 515-6459-04 


"Item 15(515-5939-00) _ 

Bottom Assembly, 515-6459-04 '. 

Note: The " Fins 9 keep the screw 
from turning inside the wood hole. 


Top View Bottom & SWc Views Top & Side Vlew3 

tistiajwxt bWMABVfrW 

Hex Nuts T-Nuts Miscellaneous Nuts 

Not Shown: Not Shown: Not Shown: 


Top 4 Side Views Bottom & Side Views 

Nylon Stop Nuts KEPS Nuts 

Net Shown: Not Shown: 


• Plastic Pal Nut 
on Flipper Buttons): 

240-5003-00 

♦ Metal Pal Nut 
on Flipper Buttons): 

240-5003-01 ✓ 

• »€-32 wmg Nut: 

240-5001-00 

• #8-32 Wing Nut: 

240-51OQ-00 

• ff 10-24 Wing Nut: 

240-5211-00 
« V4‘-20 Wing Nut: 

240-5302-00 
V«i - *2Q Toggle Wing; 
240-5324-00 


*# 8-32 

(w/SIde Cut Off): 
240-5002-01 

• #8-32: 
240-5101-00 ✓ 

• #10-32 
(Black Oxide): 

240-5007-00 

• #10-32 
(w/Side Cut Off): 

240-5205-00 
• #10-32 X 5/16" 
240-5204-00 ✓ 

• #10-24: 
240-5200-00 


• 48-32: 
240-SI 03-00 

• #10-32: 
240-5201-00 

• #10-24: 
240-5202-00 ✓ 
. #10-32 X % H : 

240-5209-00 

• V4-I6: 
240-5315-00 

• #2-56: 
240-5301-00 ✓ 

• V-14: 
240-5317-00 


• 45-32 

(w I Va" Hex Body): 
240-5011-00 

• #8-32: 
240-5104-00>/_ 

• #10-32: 
240-5208-00 ✓ 

• 410-24: 
240-5207-00 ✓ 

« #4-40: 
240-S316-00 


• 46 32 

<w/ W Hex Body): 
24Q-SOfO-QO 

• #8-32: 
240-5102-00 ✓ 

• *10-32: 
240-5203-00 ✓ 

• #10-24: 
240-5206-00 ✓ 

• # 4 - 40 ' 
240-5303-00 ✓ 

• *4-40 

(18/8 Stainless): 
240-5303-01 


hems 17-20 all 
Bottoms are 

#6-32 

Thieedzs 


237-5921,-02 
237-5921 t04 
4 237-5883-00 


*6-32 X 3/4- Fin Shank Screw 
#6-32 X 7/3’ Fin Shank Screw 
#6-32 X 1>/«* Tin Shan< Screw 
#6-32 X 1 3n»" Spiroi Fin Shank Screw: 


Sec. 4: Paris Id 






























Sec. 4: Paris Id. ... 


Hex Spacers: 


Mayfield - Hex Spacers (Actual Size) t 





iv k ' . example of "Bs“ 

Fgggj j j" LiSS with Mate ft$-32 Thread 

■ 3 _*j' 1-end, #S-32 Tap on other. 

Take Note: 

Items 1-33 are V wide. Hems 34-39 are 5/ 1$ ' wide. With Items 
1-3A, 4A, 5 & 6 A (the tap goes thru the length of spacer). With 
Items 7, 6 A, 9-33 & 34-49, the tap Is up to V deep on each end. 
Note: Items 3B, 4B, 6 B (Not Shown) & 8 B (Shown as example 
of ail “B u Styles) all have a #6-32 Threaded end, the other end 
Tapped (same as Items 7-33). 


% Hex Spacers Not Used In current games may no 
longer be available. Choose an available size 
and compensate with washers or other 



Bottom 

30 #8-32 


_ W .& 41; add. "B;: I 

to part number I 

to have Hex %.T 
Spacer Black, v l 
Item42 (Not >s£| 

Shov/n) is ' P 
Similiar to 8B gl 
but is 1-3/8° 
and Male end /s i 
?%32, Cji\ 




A Standard USA 9 inch Ruler 
is provided on the back cover. 


N 9 HEX SPACER NAME 


»4A 5 

•sSAaJ. S 

4B*. 

5 

6A 

68" 

7 

8 A 

8B 

8C 

9 

" 10 " 

11 t 

12 
13 4- 
, 14 
15$ 

m M 

17 

Sisfe 


V X V„”: #6-32 Tap (both ends) 

V X V 4 “: #6-32 Tap (both ends) 
V 2 X W : #6-32 Tap (both ends) 
Identical to 3A with #6-32 Thread end 
■Zz X v: #6-32 Tap (both ends) 

; fdpntical to 4A with 

V X 1 4 • #6-32 lap tboth ends) 


QTY. SPI PART N s N 9 HEX SPACER NAME 


OTY. SPI PART N 9 


. 254-5008-00 
254-5008-12 


V X 1 1 ’ #6-32 lap (both ends) 

:V X ’.' 4 “ : #6-32 Tap (iiotti ends) 
identical :o 6 A with §6 32 Thread end 
1' X Vi' • #6-32 Tap (both ends) 

1 v X V . #6-32 Tap (Doth enas) 
Identical to 8 A with §6-32 Thread e>td \ 

to 8 A with §9-3 2 Tap (both ends) 

: V X V #6-32 Tap (both ends) 
15'tVi -X Vi": #6-32Tap7W)ir*WS,* ; ' 

: Is* X V #6 32 Tap (both ends; 

1V X '/«■•. #6-32 Tap (both ends) 

IV X '/»•■: #6-32 lap (BLACK) 

#6-32 Tap (boitiehd^) ,£ 
1 7 / 8 '' X V 4 ": #6-32 Tap (both ends) 

2" 5 - tX-W : #6rS2 Tap (both ends; 

2 V X Vi" #6-32 Tap (both ends) 

Vi ": #6-32 Tap (both ends) T~ 


5 254-5008-03 

. 254-5024-03. 

gip54-5008K>2: 

. 254-5024r02 
. 4 254-5008-04 
• | 254-5008-05 
: . ,-254-5024-05 
1 .254-5008-06 
4 .254-5008-17 
Ipfe25^'5024i1,7, 
.254-5031-06 
1 . .254-5008-11 
' ~”2SP500£3?r 
,,..,.254-5008-33 
m 254-5008-09- 

&>i; 254^5008=10. 
... 254-5008-20 


19 2%“ X V A “: #6-32 Tap (both ends) 254-5008-28 

. 20 :V;2l4".: X Vi' :..#6.-32 Tap;(bothpijd?)- ■■■ ..: 254-5008-16 

.21 2%* X V 4 " : #6-32 Tap (both ends) 254-5008-08 

22 ‘ jfe X Vi’ i #6-32 Tap.ifcof/i erjofej • : '!-%2 m-5O08-I5 T ' 

23 2 %' X Vi : #6-32 Tap (both ends) 2.54-5008-31 

24 fm ■. X V':; 254r5008-14S 


254-5008-32 

254-5008-18 


35 I^T X #6*32 Tap (both ends) 

36 ^2" ".S X 5/ 16 -: #6-32 Tap (both ends) : 

37 ** XV: #6-32 lap (both ends) 
-38 : : ; ^i e * -x S/. 6 ' #©-32 Tap (both ends) . 
39 4.92* X 5/i Q *: #e-32 Tap (both ends) 
-40 -J/V X V #8-32 Thread (both ends) 
41* 6 * X 5/ )6 *. #6-32 Tap (BLACK) 


42* 1V X % ' <&32 Tap ? » end} ' v i 


254-5018-06 

254-5018-07 

254-5018-03 

254-5018-00 

254-5018-04 

530-5285-00 

254-5018-02B 

254-5031-06 




Paris Identification 
& Location 


f Items with no Qtu. (quantity) are not used in this game. 
Size and/or quantities may change durirg production. 














































































Playfield - Posts & Spacers (Actual Size) f 



umirtrf 

Colon 


Voitovs 

Colon 


Variovi 

Colors 


Kern 1, Metal 
Spacer, used 
in the Backbox 
(see securing 
hardware 


Items 4-5 Posts used in pairs can use %" through 3* 
Rubber Rings, see Rubber Parts for Part Numbers. 


under Items 
AP-B/-C on 
Page 61). 


Color 


Yellow 


Black 


Orange 


it 

<Hm*n*ion k 
mattMrod horn 
iMt point. 


White 


Amber 


Fluor. Orant 


Green 


X Items 6 through 9 dimensions are measured from bottom 
to just under the cut-away. Item 30 dimension Is measured 
from top-to-top of curve. See pictorials with Items 9 & 30. 


4 * Items 2,4 & 5 come in various colors (may not be available in every 
color). Item 4 is currently only available in the color(s) stated in this 
game manual (other colors used in prior games may no 
longer be available). The "-XX" or last 2-Digits in Part 30 *""**• 

N 9 s which come in various colors, should be replaced on f J 4 
with the desired 2-Digit N-from the above Color Chart. T \ 

Some colors may no longer be a variable for desired item. | | 


Take Note: 

If any one of Items 11-23 Plastic Spacers is not available in the size required, 
order the smaller sized spacers required to stack sizes together until , * 
appropriate size is achieved (e.g. If 1 %" is needed but unavail- 1 

able, order a'A n + W& stack to = W). lo nF 


15 Vfe" X Plastic Spacer Grajr ,. r .$ 

17 _ x .^".Ptas|ta Spacer Gray .. ^ 

19 Plastic Spacer Gray or Black,. 1 

i V®": ? .%lP(astic^K>eri ^ 

^ . 1 Vfe”X 

21 , 1 ly x Rastio S^^er Giray^ 

22 

23 LX^/ii^JX % m 
' 24® V/- X 5 /t6"'''X Spacer 

25 _ }V X 5/te" X .144*1.0. Metal Spacer_3 

■ 26^C%e ,; X^ife ,: X Metat'Spa&r-®^ 
.27.. %“ X s/ie" X .144- ld. Metal Spacer 

28 1 Vs" X 5/ie\X .i44-iU : Metal Spacer 

29 1" X 5/i $" X . 1 44" i.a Metali Spacer 

30$ ^'PlasticSpacer Sup(»rt(D^i-i^ingy;ii-:-v;4 


1 %" X \2 Metal Spacer (Backbox) 2 530-5099-00 

, .T-r ?.-*■ *^?r9=- a v d50-50^@2 

1fem£^ Ir3/4* PPH MS (Zinc) (OtyLZ/per) (237-5511-00)and 


® g Rpj^Mini^Li^ Hpod^Red): ■ - 550-5W 

;ij?£p^50Xlias?-(Qiy. 2/per) (242-50174$ iV us©d ; ; ; 

3** Mini-Jewel Plastic Post (Clear) 14 550-50S 

_o O l«n» 3 typfCdBy secured by *•€ * 3 f9‘ f-WH AH (/.nc) (Gty tWf) (234-500000) 

Arr I 1 /* '-Groove Plastic Post (black) 3 550-505 

|S 4 i V,e 1 -Groove Plastic Post (Clear) 19 550-505 

§ ® 5 *- i Groove Jewel Plastic Post (Clear) \ 550-505 

3 3: Stems 4 & 5 typicaBy secured by: Post Fastening Screw #6-32 Top / #6-32 Bottom 
c£ S (Qly. 14»r) (530-5012-02. Item 6 Page 69). _ __ 

§*§ WhiteWSC 

tSg 71 9^ a B Sjf.,R^ >v Ptestto^^e^e^yyhll0__ 

S«c i:8®£Isi-sif; Rt§: ; 

§. s g $ V SJf. Rtn. PJastic Spacer White 

s* ^ 0 ?:^X®i''ViPlaStiC r White (Narrow) 

1 £ 11 Ve“ X %“ Plastic Spacer Gray ^ _ 

|<£ ^2 i:' ^i6-X Pfasfep Spacer Gray >;v 
S' I 13 V 4 " X %" Plastic Spacer Gray 

D ® 


254-50004)8 
2p4-5000-15 
254-5014-03 
254-5014-00 
254-50144)4 
254-501,4-01 
254 : 50l'4-02 
254-5001-00 
254-5039-14 


254-5007-02 

254-5007-01 

254-5007430 

254-5007:03 

254-5000-03 

254-5000-19 

254:5000-18. 

254-5000-02 


8e6Mpn4ir fphapTe^ J 

' -Dortfl 7.1 


Paris Identification 
& Location 


n* 

Color 

-12 

Fluor. Blue 

-13 

Teal Green 

.-14 

Gray 

-15 

-16 

Luminescent 

Gold 







Sec. 4: Paris Id 



SMALL BULB or SOCKET NAME QTY SPI PART N' 


mmm. 




N B SOCKET NAME 


QTY SPI PART N 1 


077 r 5Q00:00 r 


3 2-Lug Stand-Up Short Socket 
5 2-Lug Laydown Socket 
7 3-Lug Laydown Socket {3 Lugs Flat) 
9 3-Lug Stend-Up Long Shell Socket 


mrnmmmm; 

1...., 077-5.006;00 
: v ;Q77r5005-00 
, 7 . p^-5013-QQ. 


,1.X... l^ug Stand-Up Long Shall Socket 


10 2i^jg Stand-Qp'Lg- Shell Socket'll " 5 '' ..077-5031-66 


O77-5O32i0OS 


Paris Identification 
&■ Location 


t Hems with no Qty. (quantity) are not used in this game. 
Size and/or quantities may change durirg production. 









































uanfikf) are not used in this game, 
ies may change during production. 



I wmm 




N 9 LARGE BULB & SOCKET NAME QTY. SPI PART N s N 9 LARGE BULB & SOCKET NAME OTY SPI PART N g 


1 2-Lug Laydown Standard Socket 2 P77-.5100-fl0 


3 2-Lug Stand-Up LongSocket ,OJ7:.§^Q2^0 . 

5 2-Lug Stand-Up RuMnt. Short Socket 077-51 Q§-0p 

6 - 2-Lug’sVaight'Leg Sopfet’f 1 |||| 677-5107-^6 

' THE ^ ^ 


Paris Identification 
& Location 




























Play field ■ Wedge Base Bulbs & Sockets (Actual Size) t 



Bulbs Bulbs 

12 3 4 



(on each side) but was neear required). 



N 5 WEDOE BULB &■ SOCKET NAME QTY. SPI PART IN' 


N 9 WEDGE BULB & SOCKET NAME QTY. SPI PART N ; 


MMmM 


MW Just squeeze the "side arms* 
MM of the socket together & pull 
sH away from the bracket or 
mounting board for easy Bulb 
replacement. 


D ^55 W^ge Base Bulb (Clear) 

D #555 Wedge Base Bulb (Green) 

D #555 Wedge Base Bulb (Yellow) 

E #906 Wedge Base Bulb (Red) 

E #90b wedge Base But (B ue; 

E #906 Wedge Base Bulb (Yellow) 


1_Wedg eBaseSocket (Laydown) 

il^n^3geWe Socket'iOTsGt)' 71 -;| 
g W.B. Socket { Bu mpers/Special App.) 

5 #555 only Wedge Base Socket (Twist) 

7a I DC Snap-On Socket _ 

7b I DC Snap-On Socket Wo Diode 


1 i65-50M0b 
1„... 1.65:5004-02. 


165-5004-05 8a 


8ij* t9/32" HI. Snap-On Sockat Bracket 


///////////////////////////////A/A//////A///////// 

6 8a/b Top View (8b Side View is Not Shown) 

^ Ta|<e s P ecia| N ° ta 


Take Note: 

* An asterisk (*) indicates ltem(s) are not noted in the pictorials. 

1. Item 3 Socket has 2 Wires attached are approximately 12” ea. 

2. Item 5 Socket was used on PC Light Boards to position bulbs 
vertically; Item 5 Socket is secured by "twisting” into place. 

3. Item D Bulb (#555) can be used in all sockets, except Hem 6. 
Item E Bulb (#906) can be used in all sockets, except Item 5. 

4. Item 7a Socket is equipped with a built-in Diode, 1N4003 
(112-5003-00), however, replacement can be made with a 
1N4001 Diode (112-5001-00). 

Item 7b Socket is NOT equipped with a diode (Not Required). 
Note: Always replace with same type bulb in original application. 


Item 7a is an IDC (Insulation 
Displacement Connection) Style 
Socket (this style is solderless). 
This socket is secured to the 
playfield or component by Items 
8a or 8b Snap-On Socket 
Brackets, or may also be snapped 
into specially cut Clear and/or 
Screened Plastic Pieces (used 
only when sockets are positioned 
closely together and/or in a special 
applications, e.g. on Ramps). If 
Plastic Pieces are used to mount 
some 7a or 7b Sockets, it will be 
noted on Page 67, Playfield - 
Plastics & Decals . 


7a only 

o 


7b is 

Yellow with 
No Diode 


Parts Identification 
&• Location 


t Items with no Qfy. (quantity) aw* not uoed In this gom*. 
Size and/or quantities may change during production. 
















Section 4 


Chapter 2 of 2 


Drawings for Major Assemblies &• Ramps 

(The Blue Pages) 

Overview 

Drawings are provided for the Major Assemblies in this game with individual parts of each assembly numbered. 
Items noted with a white circle O are mounted above the playfield; items noted with a black circle # are mounted 
below. All numbered parts describe the NAME, QUANTITY & PART N 2 ASSOCIATED PARTS (ap-) are noted 
and/or viewed with the associated Major Assembly. 



Important: ^ R ead a H^IateN^te^ytems^ 


Orthanc 
Tower, 
Page 88 


Barad-dur 
Tower, 
Page 89. 


30° Eject, 
8t Switch, 
Page 91. 


} Bail 
§ Deflector 
J Page 82. 


Bumpers 
(Top & Bof.) 
Page 83. 


Motor 


Diverter 8c 
Diverter Gate, 
Pgs. 80 - 81. 


Vertical 
Up-Kicker. 
Page 84. 


◄ All Ramps ► 
Pages 92 - 93. 


◄ All Figurines ► 
Page 90. 


4 Slingshots ► 
Page 84. 


wsim 

ggiS 


Left 8c Right Flippers, 
Pages 78 - 79. 


Ball Shooter & Aufoplunger 
(Arm Weld & Coil), Page 76. 


For Cabinet, Backbox and/or General Playfield Parts (not described herein), see the Pink Pages, 59-74. 


O Coil Note: O Either -00B or -00T can be used for coil replacements. -00B or -00T listed is preferable for easier 


diode access and may differ on game. 


Drawings for Major 
Assemblies & Ramps 



a s 

u 




...j 


>- 


% rr'T:.. . 

i - Section 4, Chapter^ 

Page 75 


Sec. 4: Drawings 


























Ball Shooter (Plunger) Assembly, 500-6146-00-07 (Items 1-8) 

Manually launch fhe ball Into play. 


N- INDIVIDUAL PART NAME- 

mm* 


I tV J 


mm 



QTY. 8 PI PART N 9 N 9 INDIVIDUAL PART NAME 


5 Bushing, 3/8 M I.D. (Oilite 


QTY. 8PI PART N g 




7 Retaining Ring, 3/8" a Shaft 

/rtf* ■z&exmizu.K. 




\\V\V\VV\\\\\\V\\\V\V\\ \\\\V \\\V\\\\\\\\\\\\\\\\\\ 

Autoplunger Arm Weld Assembly, Autoplunger Coil Assembly, 

500-6091-00 (Items 1-5) ““ 500-6092-02 (Items 6-9) 

Automatically launches the ball into play. Works in conjunction with the Arm Weld Asm. 


N 9 


ARM WELD PART NAME 


QTY SPI PART N 9 N 9 'PLUNGER COIL PART NAME QTY SPI PART N 9 



■ k. 44. UU ■ 






.ffli 



8 


S 


6 



igs for M 
ies & Rai 












































4-Ball Trough Assembly, 500-6318-24 (Items 1-13) 

and Associated Parts: See Parts Table below. 

Ordering Note: Identical to 500-6318-14 with exceptions, see note below Item 13 (Parts Table). 



QTY. SPI PART N ! 


QTY. SPI PART N 9 N s [^DIV IDUAL PART NAME 


N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N 1 


N ? ASSOCIATED PART NAME 






Ordering Note: II 500-6316-24 /$ unavailable, ordor the intJviciuai part(s) actualfy rejrirei. 
This assembly Is Identical to 500-6316-14, -15 or -25 except for the tfianlity ol llem 2 (an 
additional switch & diode is required tor the 5-Ball Trough) and Item 3. Swich Body Prelect 
Plate®, are not required when using item 11 (req tor Magnet use). 


6 Coil, 26-1200 1 090-5O44-OOB 

Cdl has a Diode (1N4C04) (112-5003-00) positioned @ bot (below lugs opposite wirings). 

8 Plunger Assembly 1 515-5941-01 

For Individual Items use: Plunger (530-521 CWX» & Nylon Plunger (530-5277-31) 

«MBl*?(Sau^^ring' SIH®P 26^5020-00 
10 Rubber Bumper (Grommet) *1 545-5105-00 


AP-A Ball Trough Enter/Exit Scoop 1 535-7329-0 

Item AP-A seared to the playlleld by: #8 X 1/2* HWH AB (Zinc) (Qty. 4) (234-5101 -OO). 

Ap:b* Steel Balls (1-1/16" 0 ) 4 . 260-5000-0 


Take Note: 

* An asterisk (*) indicates item(s) are not noted in the pictorials. 

O Coil Note: O Either *00 B or -00T can be used for coil replacements. 
B/T listed is preferable for easier diode access & may differ on game. 

For a break-down of parts of Items 12 & 13, OPTO Boards (515-0175-00 & 
515-0174-00), see Section 5, Chapter 4, Trough Up-Kicker Dual OPTO 
Boards Theory of Operation & Schematic, Component Layout & Parts. 


Take Special Note: 

Item AP-A, Enter / Exit Scoop, 535-7329-01 ( not included with the 4-Ball 

S Trough Assembly), is shown how it is actually positioned over the 4-Ball 
. Trough Assembly. It is mounted above the playfield. 


See securing 
hardwire unde 
Herns 12 & 13. 


Shown Broken View to see 
„ _ complete switches 


Shown 

Broken 

View 


See securing 
hardware 
under Hem 11 


See Ordering Note Above 


For Securing Hardware, 
see Ihe Parts Table above, 
under the hem desired. 


j -Section Ghajjtet^ 


Drawings Tor Major 
Assemblies & Ramps 































Sec. 4: Drawings ... 


Flipper (Left) Assembly, 500-6543-11 (Hems 1-15) p. 

and Assoc. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (Item AP-A/-B) 



N g INDIVIDUAL PART NAME 


QTY SP1 PART N g N g INDIVIDUAL PART NAME 


QTY, SP1 PART N' 




N 9 ASSOCIATED PART NAME 


QTY 8P) PART N ! 


Flipper Rebuild Parts for Easier Installation, 

Flipper Base Plate Kit (LEFT) 

FRPl Includes Item 1 pre-threaded, with the 

_ during Hardware for /ferns & a 0 & 8. 

Plunger, Link & Crank (LEFT) Assy. 

FRP2 includes above items 12, 13, 14 and 15 515-7203-01 


515-6617-01 


Flipper (LEFT) Rebuild Kit 


FR P3 Same as FRP2, but also includes above 


500-6307-10 


Deflector Pad 


(Bumper) 


A YELLOW Flipper Bat & Shaft (Plain) 
AP-B Large-flipperBLACKRubberRihav; 


The (Utterances 
between (tie 
Left A Right 
Flippers arc: 


lEFT STYLE 
SWnCHPlAlE/ 


For Securing Hardware, see the Parts 
Table above, under the Item desired. 


® "R” indicates Item noted is 

secured with rivet(s) as listed. 


Drawings for Major 
Assemblies & Ramps 


- 

WaTe j 

ps •jr'il 

. 

{■ff? j 

■ H 

- ■ 




.. ru 

Mh 9 . 


3 Power (End of Stroke 
Item 3 is secured to Hem 1 by: #6-: 

>)$ 
32 X 

witch 1 180-5149-00 

; 5/8' HWH Swage (Ser.) Zc. (Gly. 2) (237-5976-04) 

5 Ripper Return Spring 

1 



To Order trie Flipper (Left) Rebuild Kit ask for Part Nr.: 
500-6307-10 (includes Items 6, 10. 12, 13. 14 & 15) 






























To Order the Flipper (Right) Rebuild Kit ask for Part Nr.: 
500-6307-00 (includes Items 6, 10.12, 13.14 & 15) 


and Assoc 


Flipper (Right) Assembly, 500-6543-01 (Items 1-15) 

. Parts: Yellow Flipper Bat & Shaft Assy., 515-5133-06-06 (Hem AP-A/-B) 



QTY. SP1 PART N ! 


OTY. . SPI PART N 9 N 9 INDIVIDUAL PART NAME 


N 9 INDIVIDUAL PART NAME 






QTY. SPI PART N 1 


N ? ASSOCIATED PART NAME 




13 Crank Bar 1 530-5070-02 

Hem 13 requires: Bushing, .192' o ID X .312“ 0 OD X .195' (Qly. l) (530-5139-00) 
'f.ormWveA namsusa ::&&>(* 


15 Set Screw: #10-32 X 3/4" Socket Hd. 2 237-6144*00 

Item 15 requires: #10-32 Nylon Stop Nut (Qty 1 Flipper Unk Side Only) (240-5203-00) 

Tool Required for Hem IS: Stt2 H or 4mm Allen Wrench_ 

Flipper Rebuild Parts for Easier Installation, Save $: 

Ripper Base Plate Kit (RIGHT) 

FRPl Includes item 1 pre-threaded, with the 515-6617-00 

Securing Hardware for Items 2. 3. 6 & 8. - 

Plunger, Link & Crank (RIGHT) Assy. 

FRP2 Includes above Items 12, 13, 14 and 15 515-7203-00 


Flipper (RIGHT) Rebuild Kit 

FRP3 Same as FRP2, but also includes above 500-6307-00 


wmz 


YELLOW 


For Securing Hardware, see the Parts 
Table above, under the Item desired. 


SWITCH PLATE/ 


DEDICATED 

SW.04 


® "R“ indicates Item noted is 

secured with rivet(s) as listed. 


*# G 

Section 4, 


































Sec. 4: Drawings ... 


Diverter (3-Legged Flipper, Left) Assembly, 500-6543-32-80 (Items 1-15) 

and Associated Part: Diverter Gate & Shaft Assembly, 515-7348-00 (Item AP-A) 



N g INDIVIDUAL PART NAME 


QTY. 9P1 PART N ! 


N s INDIVIDUAL PART NAME 


QTY. SPI PART N ! 






N s ASSOCIATED PART NAME 


QTY. SPI PART N ! 


'I' •• 


Flipper Rebuild Parts for Easier Installation, $ave $ 
Ripper Base Plate Kit (Left, 3-Legged 

FRP1- Includes Item 1 (Modified: ULeg Cut-Oi 
535-7275-01-80) pre-tiireaded, with the 
- Securing Hardware for Items 2. 3,6 & 8. 

Plunger, Link & Crank (LEFT) A9sy. 

FRP2 Includes above Items 12, 13, 14 and 15 515-7203-01 


515-6617-01-80 


lUXAi'UMtt'.l 


Flipper (LEFT) Rebuild Kit 

FRP3 Same as FRP2, but also includes above 500-6307-10 




Ap-A Diverter Gate & Shaft Assembly 


The differences 
between tlje 
Left & Right 
Flippers are: 


YELLOW 


depending 
on the game. 


ilFT STYLE 
SWITCH P1ATE/ 
SPRWO RETURN 


side view of 
Items 12-15, 
see Page 78. 


For Securing Hardware, 
seethe Parts Table above, 
unde/ the Hem desired. 


Note: Item 1 r 
Base Plate, 
requires 1 leg 
removed. 


Drawings for Major 
Assemblies &■ Ramps 


To Order ti«s Flipper (Left) Rebuild Kit ask for Part Nr.: 
500-6307-10 (includes Items 6,10.12. 13, 14 & 15) 





































////////////////////A///////////////////////A///// 

Diverter Gate Adjustment Procedure 

This adjustment procedure is important. Unlike adjusting your flipper bats, adjusting the gate is done opposite. 
With the Power Turned OFF and the Playfield raised, at rest against the Backbox, perform the following: 

Step 1: Under the Playfield, using a 5/32" Allen Wrench, loosen the Set-Screw on the Crank Bar just enough so 
that the Diverter Paddle can move with a gentle amount of force. Reference Fig. 1-A. 

Step 2: Above the Playfield, position the Diverter Paddle to the Right Side Flat Rail so they touch (opening the 
gate to the Left Orthanc Tower). Ref. Fig. 2. With your finger, hold the gate in this position until Step 3 is performed. 

Step 3: Under the Playfield, push the Diverter Coil Plunger into the Coil Sleeve. Reference Fig. 1-B. With your 
finger, continue holding in the plunger and release the Diverter Gate (Fig. 2) to perform Step 4. If the Gate moves, 
refer to Step 1 and retighten just enough to hold in position (Fig. 2). 

Step 4: Tighten the Set-Screw on the Crank Bar. Reference Fig. 1-A. 

Step 5: Check above the playfield to ensure the Diverter Paddle Gate in the “Rest Position" is as close to the Left 
Flat Rail as possible without touching it. Reference Fig. 3. 


Diverter 
At Rest 
Position 


Diverter 

Energized 

Position 


m 




H 












TOP EDGE OF PLAYFIELD 


VI 




raw 

issei 


•Tz- 




































9ec. 4: Drawings ... 


Ball Deflector Assembly (Upper 

When energized, it deflects the pinball into 



QTY. SP1 PART Nj 


N- INDIVIDUAL PART NAME 


2 Coil Retaining Bracket 2 535-520! 

Item 2 Is secured by: #8-32 X1/4* PPH MS (Sems) Zinc (Qty. 2/per) <232-5300-00) 


Ordering Nolo: If 500-6657-03 is unavailable, order ibe individual pari (3) actual!/ required. 


For Securing Hardware, 
see the Paris Table above, 
under the Item desired. 


For Securing Hardware, 
see the Paris Table above, 
under the Item desired. 

/ 

f 

/ 

/ 

/ 

t 

j 

t 

/ 

f 

i 


i 


i 


/ 


/ 

Spindle 


26-1200 

Q13 























and Associated Parts: See Parts Table below. 


.'V- 1 '_L-'y'7- 


-J'i 


/ 




Assembled 


1 




1 



Take Note: 

Coil Note: O Either 
-00B or-00 T can be 
used tor coil replace¬ 
ments. B/T listed is 
preferable for easier 
diode access & may 
differ on game. 


For Securing 
Hardwire, see the 
Parts Table V right, 
under the Item desired. 


Take Note: 

Individual parts can be ordered. 

However, if the entire Bumper is required, 
use ali three (3) Assembly Part Numbers 
at the top of this page. 


15 


16 


17 


II 


10 


8 


12 


13 


9 



12 Metal Yoke Stop 1 535-7347-00 

Hem 12 is secured by: #5-32 X1/4“ HWH Swage (Serr.) Zinc (CKy 2) (237-5975-01) 

i3 r .\ : WH:Bfackef;Welded Assembly 

Item 13 Is secured by: #6*32 X 1-3716“. Spiral Fin Shank (Oiv 3);<237-5957-00) and; ;; 
ff6*32 r%p'Sfcp : Ntrt4^:»:(240^^ 


N 2 BUMPER SWITCH PART NAME QTY. SPI PART N 2 


14 Switch Bracket 1 535-7342-00 

Hem 14 is secured by: #8 X 1/2" HWH AB (Zinc) (Qty.2) (234-5101-00) 

15 Spoon Switch Actuator i ft'i’ 545-5610-01 

10 Bumper Stack (Blade) Switch 1 180-5015-03 

Switch has a Diode (1N4004) (112-5003-00). Can be replaced with (1N40Q1) (112-SOOI-OO). 

17. Switch Bbjjyprotect Plate • 1,' 535-7344-00 

Herns 16 * 17 are secured by;- #6-32 X 3/4“ HWH Swaga (Serp 2c. <%;2) (237^976^05) 
The Top & Bottom Assemblies are secured together by hardware included in assemblies. 


KT-laiHuL*)B 


N 2 ASSOCIATED PART NAME QTY. SPI PART N 2 


AP-AMini-Ma^ (Snap-In) Red: 3 55O"5O3O“02i ; 

AP-B Wfe Plastics (Screened) - 14 , -26 & -35 1 803 - 5000-80 

Item AP-B are secured to Item 2 by: #4-40 X 3/8' PFH (Slack) (Qly. 2/per) (237-5933-00) 
Note: Individual Plastics (-14. -26 & -35) are not available individually, ordering of kit i$ 
required. For ell pieces, sea Ptaytield - Plastics (Screened & Clear) & Decals. Page 67. 

AP-C #906 Wedge ^s© Buib (Clea r) ^: 3 1 65 - 5004-00 ? 

AP-D IDC Snap-On Socket JYel.) No Diode 3 077 - 5216-00 

AP-E P/F Bumper Protectors (trim to fit) 3 820 - 5820-00 


3. 

}:-J 


r v 

4 |r l—S 


fTp;, 1 

Section 4,i 


























































Sec. 4: Drawings ... 




M 9 INDIVIDUAL PART NAME 


QTY. SPI PART N ; 


6 Compression (Return) Spmc 


mmmm 


MHMBM 

8 Switch Body Protect Plate 

Items 7 & 8 are secured to item 1 by: #6-32 X 5/8" HWH Swage (Oty.*4)^7S^04T W 

~ .. 

*'0 X I /4? Lfl..(249-500W)0} v-^ 




Ordering Note: If 500-5849-00 is unavailable, order ihe individual part(s) aclually A 
required. ■ 


Armature Stop 6 




X3/4 ;. xr ,, 1., 269-5002-00 






iOrd^;n^‘/^te; : 'H5p0^6^: £f. 


older the 


Note Coi; 
Position i 


Take Note: 

O Coll Note: 0 Eilher -00B or-00T can be used for coil replacements. 
B/T listed is preferable for easier diode access <£ may differ on game. 

<E> "R" indicates Item noted is secured with rivet(s) as listed. 


/#////////////////////////////////////,/,///,!//,/ 

VUK (Vertical Up-Kicker, Left Style) Assembly, 500-6696-00 (Items 1-10) 
Launches ball onto the Center Wire Ramp (Page 92) and exits the Sword Ramp (Page 93). 


N 2 INDIVIDUAL PART NAME 


QTY. SPI PART N 2 


1 VUK Coil Mounting Bracket (Leu style) -| 535-8296-00 

Item A teI McuraclI under the playfield by: «$ X V2 m HWH AB (Zinc) (Qty 5) (234-5101-00) 

3 Switch Body Protect Plate 1 535-6539-00 

Items 2-3 are secured by: #2-56 X V2T HWH MS (Serr) ZC TF 3/16" (Qiy 2) (237-5937-02) 


Top ► 


5 Coil, 26-1200 (Note Lug Position) { 090-5044-008 

Coll has a raod® <1N4004)i <112 500000) posiiicoed ® bot (below lugs opposite windings). 


View 




9 Compression (Relay) Spring 


266-502000 


This assembly is identical to 500^290-00 exceptYoi ih©'col’i ‘ lug& dicdeVosffion 
| if replacing, note position of cot! before removing. 


Take Note: 


DOTS: The Switch Diode, 1 WO01, Is not located 
on either VUK Assembly (nor included); it’s located 
on a Terminal Strip under the playfieldnear this 
assembly See Section 5, Chapter 2, Playfield 
Terminal Strips.., Page 105 t for more details. 


For Securing Hardware, 
see the Parts Ta&e above, 
under the item desired. 




























-d Front 
View 

Qide ► 
View 


QTY. SPI PART N 1 


QTY. 9PI PART N- N 9 ASSOCIATED PART NAME 


N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N' 


N s INDIVIDUAL PART NAME 


Exit Scoop, 535-9287-00 (Item 1) 

and Assoc. Parts: See Parts Table below. 

Ball launches from below VUK and is 
delivered to the Left Wire Ramp (Pg. 92). 


N-Vt ; 


For Securing Hardware, 
see the Parts Table below, 
under the Item desired. 


fctytOp.Srop' 


1 VUK Coil Mounting Bracket (Wght styte) 1 535-8296-01 

llem 1 Is secured under the playfield by: WX 1/2; HWH AB (Zinc) (Qty. 3) (234-5101-00) 

2 ■ MicwjSyy; &0T: 

3 Switch Body Protect Plate 1 535-6539-00 

Items 24 are secured by: tZ-50 X \/2' HWH MS (Serr) Zc TF 3^16" (Qly. 2) (237-5937-02) 

new * I Ml 

5 Coil, 26-1200 (Note Lug Position) 1 O0O-5O44-OOB 

Coil has a Oiode (1N4004) (112*500340) positioned @ bot (bslow lugs opposite windings). 

6 Coll Sleeve (ShortJ xForrnost *io-?d77) 1 545^5076-01^ 

7 Spring Washer, 17/32* ID X 3 / 4 " XI" 1 26?-5Q02-Q0 


. For 

g Compression (Relay) Spring 1 2g§:5Q2Q;QC 

• 10 FtiJbbsfcBi^ 

Ordering Note: ir 5004696^0l s u(Matiapte;pj$& the r^qiy^redy 

This assembly is Manffcafto 500-6290-01 except tor the ooil. lug & diode position. 

If replacing, note position of coll before removing. I “ v 


Note Coll 
Position 


DOTS: The Switch Diode, 1N4001, is not located 
on either VUK Assembly (nor included); it’s located 
on a Terminal Strip under the playfield near this 
assembly. See Section 5, Chapter 2, Playfield 
Terminal Strips.., Page 105, for more details. 


-Sec|ioh 4, 





























© Balrog (Motor & Gale) Individual Parts Only (Items 1-26) 

V Parts Table (next page) for views on this and the next page. 

.1 & 

\ V Works in conjuntion with the Balrog Switch Gate 
\ (above the playfield) shown next page. 



Items 7,19,23.24 *25 
show in the order of 
assembly onto item 3 Shaft 
ABOVE the Playfyld. 


Q— 


item 18 shown with Broken 
View tor ctirtty. See next 
\ page for complete piece. 




mm 


ft--■ 

Q20 



Exploded 




10 9A 


■oty.2 - acy:2 


Assembled 




ife- 


am 





-MfiiF 

Broken View 
of Ptuyfield 



8 



For Securing 
Hardware, sea 
the Paris Table 
on the next 
page, under the 
Item desired 



rO 









Exploded 



'rO 


11 



Drawings for Major 
Assemblies &■ Ramps 



















N 2 INDIVIDUAL PART NAME 




Balrog (Motor & Gate) (Items 1-26) Continued 

Paris Table below for views on ibis &■ prev. page. 


Read 

Replacement 
Note below. 


Compression S| 


16b 2-Lug Laydown Bayonet Socket, Modified 
17b LED (Red) Module Bayonet 12jft 20-25mA 


Drawings for Major 
Assemblies & Ramps 


Gee. 4: Drawings 









































Sec. 4: Drawings 



Assembled 
View 
(4-10) , 


INDIVIDUAL PART NAME 


QTYSPI PART N ! 


N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N ! 


SW.41 

515-7307-00 

TRANSMrTTEB 


Exploded View 


-2;; Krtf Decals (Screened) .mtmi-zr- - f 802-5000-80 

3 Kit: ThK* Plastics (Screwed .-oi, M , 1 803-5001-80 

ItaptJ.ltijjjuiM IO.Item.1 by: • WJ-32 X 3,r HWH'MS;tVpeq (City 1/per)(2'37-SS03-00) 

soePfayf&d- Plastics = 

(Screened & Clear} & DbcsIb, Pzqq 67 

4 Up-Kicker (Frame) Coil Mntg. Bracket 1 535-9350-00 

IJem 4 K Secured below the ptayfleld by: *8 X 1/2" PRH AB (Zinc) (Qty. 4) (237-5101 -OO) 

’ S’, • Cqijflefaig'fig Bracket • ■ ' ? -T&ffiBgjgQM 

6 Coii, 26-1200 1 O9O-5O44-O0B 

Coil has a Diode (1N4004) (112-5003-00) positioned @ bot (be(ow lyos opposite windings). 


Drawings for Major 
Assemblies & Ramps 























Barad-dGr Tilting Tower Individual Parts Only, (Items 1-10) 



QTY. SPI PART N ! 


QTY. SPI PART N- N 2 INDIVIDUAL PART NAME 


N 2 INDIVIDUAL PART NAME 


3 Bracket, Top (Tilt Mech.) 1 535-9365-00 

Item 3 fc secured to Item 4 by: #S-32 X 2’ PPH MS (Zinc) (Qty. 1) (237-5513-00), Washer 
(White Teflon). 15" fD X .312' OD X .05’ Thick (Qty. 2,1 each outside bracket) (242-5079-00) 
and #6 32 Nylon Stop Nut (Qty. 1) (240-5005-00) 


1 Barad-dur Tower 1 545-5082-C 

Item 1 is secured to Item 2 <<3 top) by: Washer, .17’ ID X .5’ OD X .042’ Thick (Qty 1> 
(242-5015-00) and #6-32 Nylon Step Not (Qty 1> (240-5005-00) 




9 Shaft Head 1 530-5511-00 

Item 9 is secured to Item 8 (© bol) by: #10*32 X 3/8’ PH Truss (Qty. 1H237-5988-00) 


Take Note: 

DOTS: .The Coil Diode. 1N4004, Is 
not located on this assembly (nor 
included); it’s located on a Terminal 
Strip under the playfield near this 
assembly. See Section 5, Chp. 2, 
Playfield Terminal Strips..., Pg. 105. 


For Securing 
Hardware, 
see the Parts 
Tabic above, 
under Item 
desired. 


For Securing 
Hardware, 
see the Parts 
Table above, 
under Hem 
desired. 


Exploded View 
(Ml) 


Drawings for Major 
Assemblies & Ramps 





























//////////////////////////////////////A/////////// 

The Lord of the Rings Playfield Figurines (Characters) Overview 





Barad-dur Tower 
545 * 5082-00 
See Page 89. 


Back Panel ► 
(Left Side) 


Balrog 

545 - 5083-00 

See Page 87. 


Saruman 

880 * 5080-00 


Uruk-Hai Warrior ▲ 

(no helmet, carrying head) 
880 - 5068-00 


(Dark Rider on Horse) 
880 - 5064-00 


Gandalf the Gray* ▲ Gandalf the White 

(A Iternate, Not Shown) (riding Shadow fax) 

880 - 5082-00 880 - 5076-00 

This game used either Gandalf the Gray or the White and neither can he 
easily interchanged due to plastics, mounting and hardware. 

Character depictions in photos may not represent your games. 

Paris may change without notice due to halt-traps. 

Screened -07 -- Ttorm 

Screened -44 & Clear-39 


Uruk-Hai Warrior 
(with helmet on) ▼ 
880 - 5070-00 r 


Screened -04 


▲ Aragorn 

(riding Horse) 
880 - 5075-00 


Screened -10 


Palanllr 

Crystal 8all 1-1/4" 
(drilled & threaded) 
SI 5-7344-00 
(No Modification 
use: 54S-6091-02) 


▲ Uruk Hai Mauhur 

(no helmet) 

880 - 5069-00 


Pippin T 

880 - 5071-00 


Frodo T 

880 - 5072-00 


Wore: individual Plastics (Screened & 
Clear) are not available individually, 
ordering of kit is required. For at pieces, 
soo Playfield - Plastics (Screened & 
Clear) & Decals, Page 67. 


5.1/2" Cable Tie, 
use: 040-5001-02 


Screened -41 
& Clear-31 
aop),-33(M(d), 
-28 (Bottom) 


Screened-19 
& Clear -28 (Top), 
-28 (Bottom) 


▼ Merry 

880 - 5078-00 


◄ Gollum 

880 - 5063-00 


ii-ji.—-/ 


Screened-01 
& Clear -49/-50 


Over Right 
Slingshot 


Over Left 
Slingshot 


Over Right 
Slingshot 


Over Left 
Slingshot 


so«-<o*«i 
SUPER VALUE 
S1.00=C3j®-3 


Samwise ▲ 

880 - 5073-00 


Drawings for Major 
Assemblies & Ramps 

















Down Post (Sword Ball Lock) Assembly, 500-6752-00 (Items 1-9) 

”| When energized, the pinball is released to exit the Sword Ramp (Pg. 93). 


N 9 INDIVIDUAL PART N AME 

6 r t 

i 


QTY 8 PI PART N g 




8 Plunger (with Nylon Tip) Assembly 1 515-7350-00 

For Individual tt&ms use: Plunger (530-531S-00) & Nylon Tip ($30-5656-00) 

Ordering Note: 1/ 5006752^)0 *s unavaflahto, order the individual part(s) actually required 


For Securing Hardware, 
see the Parts Table above, 
under the it&m desired. 


mmd 


Armature Slop & Shading Ring 


Plunger shown in 
its energized state 
(plunger down) 


Take Note: 

O Coil Note: P Either -00B or - 00 T can be used for coll 
replacements. B/T listed Is preferable for easier diode 
access & may differ on game. 

Item $ Note: Early Production games had a (afferent Plunger 
Assembly and required a "flipper bushing 11 for a spacer Some 
plunger tips may differ slightly but they all work the same . If 
replacing with above part, remove flipper bushing, if applicable. 


YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY 

30° Eject (Saucer) Assembly, 500-6511-11 (Items 1-8) 

and Associated Part: See Parts Table below. 

When energized, the pinball is kicked out of the Upper Right Orbit Saucer. 


N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N s N 9 INDIVIDUAL PART NAME 


QTY. SPI PART N 9 


1 Mounting Bracket 30° Bend (Frame) 1 535-8932-00 

Item 1 fe secured below the pbytlold by: #8 X 1/2* HWH AB (Zinc) (Qty. 2) (234-5101-00) 

2 Coll Retaining Bracket 1 535-5203-03 

"■3 " Coil, 26 -1200 1 090-5044-006 

Coll has a Diode (1N40O4) (112-5003-00) positioned 9 bot (below tugs opposite windings). 

5 Spring Wash©r (17/32" ID X 3/4''X 1") 1 2§9-5Q02-<)0 

g Plunger (with-Nylon tip) Assembly' •. 1 515-7197-00 


7 Compression (Return) 


Return) Spring 1 266-5022-01 


8 ’. Rubber Bumper (Grommet) 

Ordering Note: If 500-5511-11 is unavailable, order the indivicAjal pa>t(s) actually required. 
IATED PART IS NOT INCLUDED WITH THE ABOVE ASSEMBLY. 


N 9 ASSOCIATED PART NAME_ QTY. SPI PART N 



For Securing Hardware, 
see the Parts Table above, 
under the Item desired. 




26-1200 

Q19 


Drawings for Major 
Assemblies & Ramps 



0 0 





Sec. 4: Drawings ... 
































Upper Mihi-Playfi eld, lef t & Cenier Wire Ramps, Individual Paris Only (Items 1-14) 



b Under foe 
payliiM: 
#3-32 Nyien Slop 
Nut 24C-5102-0C 
and #8 Washer, 
242-5005*00 



I 1 ts I (-23 under 

1101 Item 1A) 




a On the Left Wood Rail. Ramp Mourtino 

Bracket, 515^508 00, #6 X U2T PTH A (Zinc), 
237-5809-00 (2), 1-3/4' X 1/4' Hex Spacer #6-32 Taft 
234-5006-10 and #5-32 X 3/8' PPH MS (Sams) Zinc. 
232-5201-00. 


U g INDIVIDUAL PART NAME 


SPI PART N® 





Parts Table 
under Item 
or Notes 


I Into Back Panel; 

8-32 X T HWH 
(Zinc), 237-6003-00. 


Washer, .17 IDX.5'OD 
X .042* Thick, 242-5015-00. 

*6-32 X 1/2' PPH. 232-5202-00 
#6-32 Nylon Stop Nut, 240-5005-00. 
Lfl Washer. 13/64' ID X 5«' OD 
X .062' Thick, 242-5038*00. 

1* X 1/4" Hex Spacer #6-32 Tap, 
234-5008-06. 


x Gold Bracket, 
635-9401-00 and 
#6-32 X 3/8- PPH, 
232-5201-00(2) 
(onto Screened Plastic 
-M Not Shown) 


1A Kte Thick Plastics (Screened) -oo 1 803-5001-80 

IB Kit: Plastics (Screened )-15 1 803-5000-80 

1C Kit: Decals (Screened) -23 1 802-5000-80 

Note: Individual Jm Piastre (-00), Plastic (dear -45) and Decal (23) are not available individually. 
^dm^cfJdtisreQwed. For all pieces, see Phyffeld-Plastics (Soeened & Clear) A Decafs, Pago 67. 

-(No ParisfSM^ StSSlIi^«? : '5S5^£E88-bb % 
.JJ.Center Wire Ramp (No Parts) 1 535-9344-00 

*535^9362^(3^' 

5 ...Wj 1 ; 0 !:?> rn ? ! R, 9M Side) 1 ’535-9363-00 

: 6 Bracket, Switch Mounting 4 535-6173-00 

toIteml A by: #6-32 X1/2*; PPH MS(Serns) Zktr: • 

StopNul (Gly.2/per) $l&50to-00) J i.> % \ .£ V.; 

7 Mfcro Switch (High Form Flat Blade) 4 180-5057-00 

Hem 7 Is secured to Item 6 by: #2-56 * 1/2" HWH Set eiack (Gfy. 2tov) (2376937 02) and 
---#2-56Nytoo Stop Nut (Qty, 2/per) (240-5321-00) --—--- 

8 Micro Switch <i*v fm Bted»> ^; t ft 180-5010-QT 

Q Micro Switch (W,2x bend Flat Blade) 1 180-5197-00 

Items 8 6 9 are secured to Items 2 & 3 by: *2-56 X1/2* HWH SerBtec* (Cty 2/got) (237 5937-62) 
?????.?■ DKJfto(1N4004)(112-5003-00). CanOe replaced mth(fN4001/(1t2-600t-(J()). 

Protect ' 

J1 WireF^rm^ Roll-Under Gate) 2 535-9375-00 

Plastic Post (Clear) ' g 10 550-5052-01- 

13 Rubber Ring (Black), 7/16" O.D. 12 545-5348-17 

1?-13 ? ,e 'S™***. to Kew TA ***’ * 6 X if2 ' P™ A (Z*«) W 1 4»0 (237-5809-00) 

1-4 #6X1/2" PTH A (Zinc) 7 1 237-5809-00 






Horn 13 
aocu/es 
Item 3 to 
Hem Aon 
the next 
page. 


Assembly V 
Reference fmtv. 
$00«S?iSMJe’ 

5 - W*> 






Center \ 

Wire 
Ramp\ 
Hem 3 y) 

®"j 

Drawings for Major 
Assemblies & Ramps 
























Center, Right, Sword and Shooter Lane 
Ramps Individual Parts Only (Items 1-17) 

. . a 5/8' X 3/8* Plastic Spacer Gray, 254-5000-14, 

/ V (then /Mm J B -43 Clear Not Shown for clarity), 

j \ 1/2* X 3/8* PlasHc Spacer Gray, 254-5000*01, (then Item 

I | 18-36 Clear Not Shown for clarity). / 

I I b Onto Hew 4: 1/4“ X 3/8" Plastic Space- Gray, 

fl 1 254-500(^02 and #4-40 X W PPH IF. 237-5970-00. 


KM 


Center 
Ramp 
Item 2® 

^(2®) 


c On the RL V/ood Rail: Ramp 

Mounting Bracket. 515-6503-00. 

86 X1/2" PTH A (Zinc), 237-5809-00 
(2). W X 1/4* Hex Spacer #6-32 
Tap, 234-SG08-04 and #6-32 X 3/8' 
PPH MS (Serns) Zirc, 232-5201-00. k 
d V2-X3/8T Plastic Spacer Ok 

Gray, 254-5000-03. /, 

e #6-32 Nylon Slop Nut, ffk 

240-5005-00 fff / 


’ Right 
Ramp 
Hem 3® 

,b (? %) 




I - . 


Aasentfi-.y 

Reference 

500-fT733*CXI 

PC.2&. 




Assembiy 
Refers 365 . 
Qni«/i' ; 

500-8734-00 
OS.. 3t#8/l3} 


/ 


(-43,-36) 

On Item 3R,. • 5 /.• 

Not Shown ' _• f.v 

for clarity j 

(see Note a) '- i 


11 X IB 


(-0B&-09) 


Take Note: 


® "R" indicates Item noted is 
secured with rivet(s) as listed. 


N 9 INDIVIDUAL PART NAME 




QTY. SPI PART N 2 


Sword M 


1- 803-5001 -80 V 

I P Kit: Plastics (Scr. & CIr.j -u -24.36. -«si •«:* 1 803-5000-8Q 

ic K“ Decals (Screened) W09 , \ V :1 802-5000-80 

'(NottZMiitdiud mX.Hastia(4Sk -04); Piailh (Ciaar-13) andOocoto (483-09) are 
hot 'available Individually, ordering of.kh.is required. For all pieces, seo Playfleld 
Piasflcs (Screened *C/cs»r> i Decal*. Page 67 - 

2® Riveted Center Steel Ramp & Flap Assembly i 51 5-7354-00 

Item 2 fe secured through the playfleld by: #8 Washer (Qly. 2) (242-S005-00) and 
#8-32 Nylon Stop Nut (Qly. 2) (240-5102-00) 

For individual Uews use: Center Steel Ramp (No Parts) (515-7315-00) and Ramp Flap 
Left (535-9389-00) and is secured by: #6 Riveting Lock Washer (246-5000-03. Qty. 2) and 
Rivet, 1/8- 0X3/16" Lg. (249-5001-00, Qly. 2) 

3 ® Reeled Right Steel Ramp & Flap Asset** 1 515-7319-00-80 

Ibrn.l'lQ Ihirwu-ih th«* rUnvikikH Kw- IK UUar.hnr lC)U/ P\ (0A>- and 


Assort y 
Gefo-ercc wnr 
500-67;f*J-00 

r.A, 18, 

U~Z) 


4 Sword Steel Ramp (No Parts) 1 535-9289-00 

;5 ; Shooter Lane (Flat) Ramp. 7 . 1 535-9051-00'. 

; Item 5 te nured thrtwgh.the'piayfietd by: #4-40 k 1/2' PFH (Z<nc) (Qly. 2) (237-5540-30) 
6 Spanner Target (Large) 1 §15-798$MH 

’.V ^180-5190-28 

8 Micro Switch ( 1 %-’ Fiat Blade) 1 180-5010-01 

Items 7 & 8 are secured by: #2-56 Nylon Stop Nui (Qty. 2/per) (240-5321 -00) 

9 ‘ Micro Switch (2-3/16'\ Flat Blade, 1 band) 1 180-5198*00 

tt«tf9 tQty 2^»r> (237-5938-01) 

■J 0 Micro Switch (Roller Actuator, Lite Force) 3 180*51 19"02 

Item 11 (s secured to Item 10 by: #2-56 X VZ HWH Ser Blk. (Qty. 2/per) (237-5937-02) 

'■.'i535-6539-00. 
12® Sw. & Target Assy. 1' X1 ■ 4 " Fleet, wht \ 51 5-6027-08 

Item 12 is secured to Item 4 thru Item 1B (-13) by: #6-32 N. S. Nut (Qty. 2) (240-5005-00) 
For Individual Hems use ; Stack Switch Radius End (180-5133-00), Washer 5/16" 
(242-5017-00), Rivet 1/8* e X 3/16* (249-5001-00) and 1" Round Target (545-5456-08) 

Hems 7-10 & 12: Switches Have Diode (1N4004) (112-5003-00). Can* «efe»rfw* (W4001J (112-5001-00). 

13^S VVCi'e ForVn (R^p R<Si-Under Gate) 1 535-9393-01 

1 4 Bracket, X3 Switch Mounting (under) \ 5*15-7341 -00 

1 535-9406-00 

Items 14 & 15 are secured to Item 4 by: #(5-32 X.V& HWH Swage (Set) Zinc (Qty. 2) 
(237*5976-02) and#6-32 Nyldn Step Nut (Qty. 2) (240-500500) 777'-.. v/ ; . 

16 #906 Wedge Base Bulb (Red) 1 165-5004-02 

17i iDC Snap-On Socket Wo Diode / 1 077-5216-01 


Drawings for Major 
Assemblies & Ramps 






V 


▼ A 

ForIhe 
securing 
hardware 
on These 
Ramps, 
see the 
Paris Table 
under Item 
or Notes 













Sec. 4: Drawings ... 


For Securing Hardware, 
see the Farts Table below, 
under Item deshed. 


V (13 


Exploded \ \ 

View & details \ \ 

of this Back . \ N 

Panel Trough 
Assembly on \ • 

Page 97. \ 



A v 




Back Panel (Front View) 
Individual Parts Only, (Items 1-14) 


Parts Table fir Back View on 
continues on the next page. 


Assembly 

-reference 

Only: 

£00*6723'00 
iiA'15) 


>0 <3.A e General tflumlnatlon, see , 
C-K Section 5, Chapter 2. Pace 103/ 


•K Section 5, Chapter 2, Page 10 
\ Pfayfiefd Wiring , for details/ 


Item u \ 
see “ > 


,7 * k\ W sss%\ \\ 


Exploded View 

0-14) 


I 



g/\y \ 


\ \ \ \ 

\ \ \ \ 
\ \ 


For Securing Hardware, 
see the Parts Table below, 
under Item desired. 


For Securing Hardware, \ \ \ 

see the Paris Table below, \\ ^ \ ■ 

under Hem desired \Vlp.£? #63/ 


\ \ J* 


7 x \ \ 

f \f \ \ \ 


|A l<-40) 


(mH 


iJwK 


\ \ \ 

S\ V \ V 


N 9 INDIVIDUAL PART NAME 


W| 

03-5000-80; 


' \ \ \ 
5 \ \ \ 


QTY. SP1 PART N 3 


—1 ft- K/frPHaslicsxscreoned} -. —f.80$3000^ ~~" XT'©" 

Item 1A (-11) is secured by: *8-32 T-Nul (Qty 2) {240*5101-00), 3/4 u X ye* Plastic Spacer UP. \ LP. 

Gray (Qty. 2) (254-5000*07) and *8-32 x 1 >4“ HWH MS (Serr) Zinc (Qty 2) {237-5045-00} 60 '$2 

Item 1A (-40) Is secured by: #8-32 T-Nut (Qty. 2) {240 5101*00). 3/4" X 3/0" Plastic Spacer 
Gray (Qty. 2) (254-5000-07), #9 Washer (Qly 2) (242-5005 00), #6-32 X 1** PPH MS (Zinc) 

(Qty 2) (207*5611-00) and #6-32 Nylon Slop Nut (Qty 2) (240-5102-00) 


IB Kfc Decals (Screened) noted a- 15,-25 -| 802-5000-80 

Wole: Individual Plastics (-11 3 -40) and Decafs (8206347-00. -6348-00. -15 &-25) are not 
available Individually, ordering ofkli l$ required. For all pieces, see Pfaylteld - Plastics 
(Screened & Clear) A Decals, Page 67. 


4 

..ISill 

" This Magnetic J 
y.Rirrg A$s^inb.| Q 
orV^Page; 9G^ 


Transparent Ring Cover Decal: 
820-6348-00 included in Decal Set 
See note under Item 19. 


N ? INDIVIDUAL PART NAME 


- ________ - 3 Mirror Mounting Bracket 1 

i - ::2;^®ack Panel (Black Wood, Plain No Pam 51^2^^51563^00% ll *" 3 is secured to item 2 by: #8-32 T-Mut (Qiv. 2) <240-5101-0. 
; tern tiillflayilelft^j'F^ksl^B^^Paifei'McOrTting, (Not >5? MS (Serr) Zinc TF (Qty 2) (237-5951 -00) 

- - - - - — 


QTY. SPI PART N s 


1 535-9397-00 

00) and #8-32 XW HWH 


Continued next Page 95 (Top) ► 
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Sec. 4: Drawing ... 


Assembly 

Reference 

Only: 

520-3710-C5 



Magnetic Ring Assembly Individual Parts Only (Items 1-7) 
Located on the front of the Back Panel 
(see Pages 94-95 for complete Back Panel Exploded Front & Back Views). 


‘ - 



ltern>4; by: 0 )<: $M' >iw.-f , vs; (ZincYT £ (O*uv *23 / : 5 


Alternate 
Front 
View (7) 


^-(^^Wl^io.'Qty. ’4) and irp^Fh*#;:-/S'- o X 3/.U 

2 Ring Funnel (Plastic) 545-609 

Item 2 Is secured to Items 3 & 4 by: *6-32 X1/4’ HWH Swage (Serr) Zinc (Qty. 2) 
(237-5976*00) 

4 Ring Mounting Plats 
J}^ OPTO Transmitter PCB Assembly 


500-6746-00. 


mm 




Take Note: 

€>"R" indicates Item noted is 
secured with rivet(s) as listed. 


SW.47 


Alternate 
Rear 
View (7) 


Exploded 


/ferns 6 & 7, see Section S, Chapter 4. 
Page J 43, PCBs, for details. 


For Securing Hardware, see 
the Paris Table above, 
under Item desired. 


Assembled 


Assembled 


Drawings for Major 
Assemblies & Ramps 















Back Panel Trough Assembly Individual Parts Only (Items 1-5) 
Located on the rear of the Back Panel 
(see Pages 94-95 for complete Back Panel Exploded Front &■ Back Views). 


i 1 


o 


Assembled 

Rear 

View 


S m . i 



~\£0 


Items 1-5 
Mounts Here 


o 


view of the Back Panel Mounting Brackets 
(53SS964-00) which secures this Back Panel 
(Item 2, Page M) to the Ptayfletd 


Assembly 

Refetenco 

Only; 

5CO6748-03 

0-‘V 



QT Y. SPI PART N 1 


N 9 INDIVIDUAL PART NAME 


QTY. S PI P ART N’ 


INDIVIDUAL PART NAME 


pph 


4 Micro Switch (High Form Flat Blade) 


2 Wedge Base Socket (Offset) 1 

Item 2 is secured to Item 1 by: #4-40 X 5/8* PPH MS (Sems) Zinc (< 
01k. Rbc Ring, W O.D. (Qly. 1) (545-5348*19) and #4-40 N. Stop Nul 




For Securing Hardware, 
see the Paris Table above, 
under Item desired. 


Exploded 

View 

(1-5) 


For Securing Hardware, 
see the Parts Table above, 
under item desired. 
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Assemblies & Ramps 











Sec. 4: Drawings 


WVJ K ONLY OPTIONAL \\\ 1#//U K ONLY OPTIONAL /// 
Ball Deflector Assemblies, 500-5788-02 1 Up/Down Post Assu., 500-6293-00 
(Qty. 2) {Items 1-8) I (Items 1-9) 



N® INDIVIDUAL PART NAME 


QTY SPI PART N 9 


N®_INDIVIDUAL PART NAME 


QTY SPI PART N 1 




iBBK 




1 Ball Deflector Coil Mounting Bracket i 535-6857-02 


1 090-5030-001 


Ordering Note: II SOO-57BB-02 rs unavailable order the indivtduaf part(s) actuary required. 


8 Compression (Relay) Spring _ 1 266-5022-01 

Ordering Note: M 500-8293-00 is unavailable, order the individual pait(s) actually required. 


Take Note: 

Coil Note: O Either -00B or -DOT can be 
used for coil repfacemenis. B/ T listed is 
preferable for easier diode access & may 
differ on game. 


Take Note: 

An asterisk (*) indicates item(s) are not 
noted in the pictorials. 

Coll Note: O Either -00B or-00Tcan be 
used for coil replacements. B/T listed is 
preferable for easier diode access & may 
differ on game. 


Drawings for Major 
Assemblies & Ramps 





































□ COILS DETAILED CHART TABLE 


100 


• Chapter 1, Backbox Wiring.101 

H Backbox 1/0 Power Driver Board Detailed Wiring Diagram.101 

H Backbox Board Layout Wiring Diagram....102 

• Chapter 2, Play field Wiring.103 

H General Illumination Circuit Detailed Wiring Diagram.103 

EH Playfield Switch Wiring Diagram & Playfield Lamp Wiring Diagram.104 

H Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions &r Locations.105 

ED 2-Flipper Circuit Wiring Diagram.106 

• Chapter 3, Cabinet Wiring..107 

9 Transformer Power Wiring Diagram.107 

EH Cabinet / Coin Door Wiring Diagram.108 


ill! 


i 


•li 


• Chapter 4, Printed Circuit Boards (PCBs).109 

HI Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic.(Top) 109 

I Trough Up-Kicker Dual OPTO Boards Component Layout &■ Parts .(Bot) 109 

EH OPTO Troubleshooting.(Top) 110 

ED Trough Dual OPTO Boards Alignment / Tests for LED1 & LED2....110-111 

■ Dot Matrix Display / Display Controller Bd. Combined Display Connections.112 

□ Display Power Supply Board Schematic, Component Layout & Parts.113 

9 Display Controller Board Schematic.114-115 

I Display Controller Board Component Layout & Parts.116 

EH I/O Power Driver Board Theory of Operation.117 

EH I/O Power Driver Board Schematic 

(Sheet I of 5). (Sheet 2 of 5), (Sheet 3 of 5), (Sheet 4 of 5), (Sheet 5 of 5).118-127 

EH I/O Power Driver Board Component Layout.....128 

EH I/O Power Driver Board Parts...129 

19 CPU/Sound Board II (with ATMEL Processor) Theory of Operation.131 

H CPU/Sound Board II (with ATMEL Processor) Schematic 

(8heet 1 of 4), (Sheet 2 of 4). (Sheet 3 of 4), (Sheet 4 of 4) .132-139 

9 CPU/Sound Board II (with ATMEL Processor) Component Layout.140 

■ CPU/Sound Board II (with ATMEL Processor) Parts.141 

EH Playfield Switch Single OPTO Transmitter & Receiver Boards Schematic, 

Component Layout & Parts.142 

H Back Panel Switch Mini OPTO Transmitter & Receiver Boards Schematic, 

Component Layout & Parts.......(Top) 143 

EH Back Panel OPTO Trans./Rec. Amplifier Bd. Component Layout & Parts.(Bot) 143 

H Playfield 19-LED PC Board Component Layout...144 

EH UK & Special App. 3X Transistor Driver Bd. Schematic 8r Component Layout.145 

D UK 3X Transistor Driver Bd. for Up-Posts & P/F 19-LED Overview & Wiring.146 

llllll EH UK 3X Trans. Driver Board ... with the Tournament Serial Interface (TSI) Board.147 

Hi Tournament Serial Interface Board Schematic.148-149 

1 Tournament Serial Interface Board Component Layout.150 


itii 

-fJ 

r 

jijfc 

sHit 

"-we*- 

flsis 


pip 

i®. 

jihi 

pi 

5 MS? 


.1131 


lip 

1**1 


lip! 

IjiSg* 


All 11 X 17 Schematics 
and other PDF files are 
also available on CD-ROM. 

Schematics & 


Troubleshooting 






eeiion^S 

Page 99 















































Sec. 5: Schematics 


Use the below Colls Detailed Chart Table in conjunction with Sec. 5, Chp. 1, Backbox I/O Power Driver Board 
Detailed Wiring Diagram (I/O Board Connectors J6, J7, J8 & J9) and Backbox Board Layout Wiring Diagram: 

COILS DETAILED CHART TABLE 





















































































































































Backbox 

Wiring 





















































Backbox Board Layout Wiring Diagram 


See Section 5, Chapter 4, 
Printed Circuit Boards (PCBs), 
Pages 145-150. 
for UK & Special Application(s) 
3X Transistor Driver Board 
and ToPS ™ Overview & Wiring, 
regarding the use of J2 & J3. 


CN7 from TO 
Cabinet & 


rromt'aiii 


WMlfl 


6LK-RED 
OND BLK 
D3-6 GBY-BLK 
os-7 GRy-yFo 


SOUND 
BOARD II 
Jw/ATMEL) 
520 - 5300-00 


J3 ONLY used if UK GAME 
(Aux. Driver Bd. Required) 
or 

if ToPS 1 * Kit is installed, Tourna-1 
merit Serial Interface (TSI) Board 
required. 

or 

if Printer Interface Board 
is used (see Sec. 5, Chp. 3, 
CabincuCoin Door Wiring 
Diagram, bottom right corner). 

I J2 I/O to under Playfield 
Connector for 19-LtD 
Board {Rings),. 

I Move Conn. J2 to J4 on TSI 
j Bd. if ToPS *•“ Kit installed, 

I then connect the Tournament 
j Connector from J1 on TSI Bd. 
to J2 I/O Board. 

Note: tf the Printer Interface 
Board is used, the Dot Display 
or Tournament Wiring must be 
| disconnected from J2 and/or J3. 


"'IjPfSCTiaPHl 


SiWHdittl 


{Opt. Coin Meier} 




Trrffirm 

.TTP.nnB 


e Ma-viraia 
" ■•iiia 'um 

^.TrrcA^r.-a 


1:1 

r i"■ .11' lil'JJ 

\v mrn-iwM 


II K fONI! 




Cabinet & 
Playfield 


v IS' 

■^cuausi 

r.n. nj i r>; oToTn] 

ria 


CN4 to 
Speaker(s) 


When connecting any 
Ribbon Cable, always 
ensure the "Red Line" 
side of lire ribbon cable 
goes to the P?n-1 side 
of any Dual 0.T Header 
Connector. 


I/O POWER 
DRIVER BOARD 
520 - 5137-01 


GJ.*» FROM 
TRANSFORMER 


LAMP 

COLUMNS IlfivV 


1 M r >»»>:rXIr; U 


01 


WHTCOM tIOvAC 


DISPLAY 
POWER Q 
SUPPLY BD. ^ 
520 - 5138-00 


RIBBON CABLE 

J2 




RIBBON CABLE 

J1 


DISPLAY CONTROLLER BD. 
520 - 5055-03 

Located behind the Dot Matrix Display 

J3 


. Backbox 
Wiring 




















































Section 


Playfield Wiring 

General Illumination Circuit Detailed Wiring Diagram 


Belov/: Bottom of Playfield shown 
as if leaning up against Hie Backbox. 


Chapter 2 of 4 


Partial View 

I/O POWER DRIVER BD. 

520-5137-01 

GJ. RELAY 

v 1® 5 

20v DC ? -r- 2 —> 



YEL-WHT 


YEL-WHT 


51987654321 


§ * 
Z 9 


© J15-P6 to J 15-PI (Fuse r 
«*BRN-WHT to WHT-BRN 

Location: Back Panel XS 

WHT-BRN 


O J15-P7 to J15-P2 (Fuse F25) 

■ YEL to WHT-YEL 

Location: Lower Playfield X7 4 
Spotlights Above X2 

WHT-YEL 


#9* * 


Befow: Located at the top of the P/F, 
rear view of the Back Panel. 


GIs on 
Back Panel 

O (X8) 


B*B* BMbMbMB^Tb:* B j 


V 




Playfield 
Wiring c 


G.l. Bulb quantities may change during production. 


KkJ 


f'fJ-l'BW 


JeciiOh 

'■%Xx. 





































Sec. 5: Playfield ... 


Playfield Swifch Wiring Diagram 

Wo to: At\ Swiich, Lamp A Cqil assemblies require diodes. Seme oioctes are located 
under ttie plnyfield on Terminal Strips or 01 ode Boards aid not on ttio assembios. 


Switch 

Drive 

Transistor 

sssr 


COLUMN 

DRIVE 


SWITCH 
N DRIVE 

Wire & Transistor 

GRN-BRN 






































































Playfield Terminal Strips, Fuses & Misc. Wiring Descriptions & Locations 

Explanation: 


Please Koto? Terminal Slrtp(s). Diode Board(s) and/or Fos* Hokterfs) locations shown, 
represent the general locator} fyonr gam i may differ sightly) 

All fuses are rated: 


3A 250v Slo-Blo/ 


LOWER LEFT 
FLIPPER FUSE 


Do NotOver-Fuse//o^ 


Bottom of F 
Shown as if lean-1 
ing up against the [ 
Back box. 



Play-field 
Wiring 


All Switch, Lamp & Coil assemblies require 
diodes. Some diodes are located under the 
playfield on Terminal Strips or Diode Boards 
and not on the assemblies. The Switch and 
Lamp Matrix Grids also note which Switch or 
Lamp has a diode on a Terminal Strip (noted 
by "DOTS" meaning: "Diode On Terminal 
Strip") or on a Diode Board (noted by " DODB" 
meaning: "Diode On Diode Board"). 

Legend: 

S = Switch Matrix Number (Below P/F Only) 

L - Lamp Matrix Number (Below P/F Only) 

Q = Coil/Flash (see Page 101) 

DTS/TS = ( Diode) Terminal Strips (A-E) 


A 

LOTR Pinball 

l Switch; 
i(K LEFT 


^ VUK 

SWp 

2 


| 

"Z>WHT-BRN 


LOTR Pinball 

K Switch: 

DaiLBiair-- 

Terms 

ui —- 



1 

■ 

1 

^}-WHT-BLU 



k LOTR Pinball 

L 

1 Jumper for Flash 

W 025 Pops X3 

•bnnM in the Bumpers 

aSpTO Flash per Pop) 

3 

)-BLACK 

NO DIODE 
REQUIRED 

(JUMPER) 

m 

3 

>ORANGE 



See the Pink Pages, Playfield - General 
Parts & Switches (Below) (Pg. 66) for 
Terminal Strips, Diodes, Fuses and Fuse 
Holders Part Numbers. 


\ OF 





rrrr g^ecttoh *43 

l Jr] K i fi: l m* 


Sec. 5: Playfield 









2-Flipper Circuit Wiring Diagram 



ooooooooo 



(GROUND) N.C. =* Normally Closed 
N.O. = Normally Open 




- ' ' \y\ ■■ g■ 




mmmm 


lOOOOQQOO^ 
I RED-YEL 50V DC t 


3000Q0C 


A 25Ov So-Bto Fuses 
tied under the piayfi&id 
the Ripper Assembly, 

v /Ions page for locations. 


3A SLO-BLO 

(Located under Ptoyfitfd) 

^ BLU-YEL 


Coil Wrap: YEL-YEL 


1 22-900 

Coll Wrap: YEL-YEL 


ORG- GRY 

ORG-VlOj 


LOWER 

RIGHT 

FLIPPER 

COIL 


3A SLO-BLO 

(Located under Playfield) 





J.JhaBfer 




Technical Overview 

Our Flipper System 
uses one supply voltage 
(50v DC) for both kick & 
hold. Once the Game 
CPU detects a Flipper 
Cabinet Switch closure 
(during game play) it 
applies a 40msec pulse 
to the gate of the Flipper 
Drive Transistor (STP- 
20N10L). If it continues 
to detect a Flipper 
Cabinet Switch closure 
(the player holding the 
button in) it will continue 
to pulse the flipper drive 
transistor 1msec every 
12msecs for the duration 
of the hold cycle. 

The E.O.S. (End-Of- 
Stroke) Switch serves 
the same function as 
before as it prevents 
foldback when the play¬ 
er has the flipper ener¬ 
gized to capture balls. 
The E.O.S. Switch is a 
normally closed switch 
which opens approxi- 




flipper is energized. The 
Game CPU will detect a 
switch closure if the flip¬ 
per bat is forced back by 
a high velocity shot or 
rebound on the playfield 
and will apply another 
S 40msec pulse of 
50v DC to the 
coil. 


Playfield 

Wiring 















Section 5 


Chapter 3 of 4 


Cabinet Wiring 


















9ec. 5: Cabinet .. 


Cabinet / Coin Door Wiring Diagram 


MONO SPEAKERS X3 


CPUfSNO BD. 
▼ CN7 ▼ 


SW RETURN 7 2,) — 

SW RETURN 6 3> VW7 ^ BLU 

SW RETURN 5 5^ - ™HT-GRN 

SW RETURN 4 6> WHT ’ YEL 

SW RETURN 3 7^ WHT.ORG 

SW RETURN 2 8> WHT-REO 

CPIJfSMD BO. 

▼ CN5 ▼ 


PLUMB 
BOB TILT 


TOURNIE 

BUTTON 


COIN DOOR 
CONNECTOR 



Cabinet 

Wiring 




































































Section 


Chapter 4 of 4 


Printed Circuit Boards (PCBs) 

Trough Up-Kicker Dual OPTO Boards Theory of Operation & Schematic 

As light from the Transmitter LED1 falls on the Receiver LED1, it generates a Positive Bias Voltage (0.7v to 1 5v) 
which is applied to the Gate (G) of Q1 (Fet 2N5460) turning Q1 off. When Q1 is held off, no current flows through 
Q2's (2N3906) Base (B). With no base current, Q2 is off and acts as an OPEN SWITCH. When the light is 
interrupted (BLOCKED) R1 (Rec. Bd.) bleeds the gate voltage off of Q1 allowing it to conduct, switching Q2 on, 
which §cts_as a CLOSED^ SWITCH. The LED2 ]Trans/Recl Circuit operates identical .as.the LED 1 .Circuit.,_ 

r +5V /v.,, r 0 cni ! 



LED 1 < 

URH1I0P < 10M Q 

R2 

4.7K Q 

J— 

V R3 V f 

QV~ 

10KQ ! 

2N 5460 



mm 



1 WHT/XXX 

(Switch Row/ 
Return +) 


02 

2N3906 


0=Drain S^Source k 
E-EmHtei C-CoHectofl 


i 

7\ LED 2 

< R4 

4.7K<2 

i 

-O TLW1MP 

< 10MD 


LED 2 r“7 —o| 

TLRH1MP Y O , 

AAA 


G j- 

! | 

—vVVNr 

R6 


Q3' - 

__ 1 : 

i 

i 

10KQ 

0 ESI 

2N5460 

520-5173-00 ; 

520-5174-00 


Transmitter \ 

Receiver 




\ 2N3906 

IC 


Emitting Light 


WHT/XXX i 

(Switch Row/! 

Return +) 


GRN/XXX 

(Switch Col/ 
Drive -) 


Trough Up-Kicker Dual OPTO Boards Component Layout & Parts 
520-5173-00 (TRANS) Boards Actual Size 520-5174-00 


(Screened Text Printed Larger for Clarity) 


(REC) 

i, 








































OPTO Troubleshooting 

1. Volt Meter Test (indicates normal operating condition): 

, OPEN OPTO {Light Falling on LED) = SWITCH OPEN. Place meter leads across points A and B on the 
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read 
approximately 0.8 -1.2v DC. The LED2 Circuit operates the same. 

B. CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place meter leads across points A and B on the 
LED1 Circuit (Refer to Schematic Drawing on previous page, 520-5174-00 Receiver Side). It should read 
approximately 0.0 - 0.1 v DC. The LED2 Circuit operates the same. 

2. Oscilloscope Test (indicates normal operating condition): 

OPEN OPTO (Light Falling on LED) = SWITCH OPEN. Place Scope lead 
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The 
Scope should display a STEADY +5v as shown in Fig. A, Wave Form 
Diagram. 

CLOSED OPTO (Light Blocked) = SWITCH CLOSED. Place Scope lead 
at Pin-1 of OPTO Rec. Board with Scope Grounded (see Schematic). The 
Scope should display a PULSE STREAM indicating Q2 has switched "On" 
as shown in Fig. B, Wave Form Diagram. This is your Switch Drive Pulse. 


3. Bench Test (See Fig. C): 

Please Note: To perform this test you must use a spare 
560Q Pull-Up Resistor, SPI N s : 121-5047-00 


Disconnect the OPTO Transmitter / Receiver Board 
from the circuit. Connect one side of a 560& Pull-Up 
Resistor to Pin-1 of the OPTO Receiver Bd. and the 
other side of the resistor to a 5v DC source. Connect 
Pin-2 to GND. Connect a +5v DC source to Pin-1 of the 
Transmitter & GND to Pin-2. Align with the Receiver 
OPTO approx. 3" distance. Using your Volt-Meter or an 
Oscilloscope, monitor Pin-1 while BLOCKING and 
UNBLOCKING the BEAM from tho Trans. The output will 
be approx. +5v DC when the BEAM IS NOT BLOCKED 
and approx. Ov when the BEAM IS BLOCKED. 



TT 


+5v 

OPEM 


BLOCKED Ov 


Fig. A 
Fig. B 


• *5v 


B. 


-n-co 

TF - Suntch Read Period 


Trough Dual OPTO Boards Alignment / Test for LED1 

When a working OPTO is installed and connected in a aame, the transmitter should light (LED1 lower & LED2 
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way 
position restmgon the Prop Rod or edge slide support brackets) and the game on, the LED lights should show up 
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1 & LED2 (See 
Fig. 1 ) Testing only LED1 : With the game in Switch Test Mode, lifting the Trough Plunger with a fingertip should 
block the BEAM and cause the Switch Position to trigger (See Fig. 2). View Fig. 2a & 2b (on the next page) for a 
sectional view of the Light Path (note alignment) and what happens as a ball breaks the light beam. 



Printed Circuit 
Boards (PCBs) 











Sectional view from right (Fig. 2a & 2b) 



Trough Dual OPTO Boards Alignment / Test for LED2 

When a working OPTO is installed and connected in a game, the transmitter should light (LED 1 lower & LED2 
upper) when the power is switched on. With the playfield in Service Position #1 (playfield lifted up in the half-way 
position resting on the Prop Hod or edge slide support brackets) and the game on, the LED lights should show up 
as a BRIGHT RED RINGS through the back of the Receiver Board around the Receivers LED1& LED2 (See 
Fig. 1, previous page). Testing only LED2: TO PERFORM THIS TEST, A PINBALL MUST BE IN THE BALL 
TROUGH. With the game in Switch Test Mode, lifting the Trough Plunger with a finger tip should block the BEAM 
on LED2 and cause the Switch Position to trigger (See Fig. 3). View Fig. 3a & 3b for a sectional view of the Light 
Path (note alignment) and what happens as a "double-stacked" ball scenario breaks the light beam. 



Fig. 3a 


Fig. 3b 




I'teo i n (Note 
alignment) 


(Note n m 


Lift 
plunger 
to check 
switch as 
shown. 


IMPORTANT 

If replacement of LED is required, insure that is mounted correctly 
before and after soldering (See Fig. 4a / 4b). 




Correct Position 


Printed Circuit 
Boards (PCBs) 



Fig. 4b 

Incorrect Position 
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Sbc 


CN3-Pln 26 




n * 1 






M n it 1 i i 





DATA 3 


DATA 1 

SUB •LY/iY'-J 

SWITCH 8 

K4 r /j'iiSSfJ 

SWITCH 6 

\ 

s 

■ 1 

s 


KMIiJTFl 



[NOT USED 

NOT USED 




LWIM4-1 




PIX CLOCK 


Rsunswni 


ROW CLOCK 


kW/liJJirLl 




CN3-Pln 25 


RIBBON CABLE 
J1 


CN3-Pin 2 


CN3-Pin 1 


CNI-Pin 14 


CNI-Pin: 


CNI-Pin 13 


RIBBON CABLE 

J 2 


CNI-PIn 1 


P2-Pin 14 


P2-Pin 2 


NOT USED 


GROUND 


[GROUND 

IsItSHMdSfl 

GROUND 


GROUND 

ROW CLOCK 

GROUND 


GROUND 

DISPLAY ENABLE 


VIO-YEL 


P2-Pin 13 


RIBBON CABLE 
P 2 


P2-Pin 1 


BLU 


RED 


-BfeK- 



+68v DC 


+12v DC 


+5v DC 


"©N©- 


YEL 


GND 


PI 


KEY 


GRY-YEL 


-98v DC 


YEL-BLK 


-11 Ov DC 


Dot Matrix Display 
Explained 


The display utilizes a Micro- 
Processor Control Board 
mounted in piggyback fashion 
to the Dot Matrix Display (128 X 
32) Driver Board. The purpose 
behind this board is to provide 
more information to the 
operator as well as displaying 
graphics to the player. 

The board is controlled by a 
6809E Micro processor and its 
personality ROM (Unique to 
the Game). It receives Data, 
Reset & Clock Information from 
the CPU/Sound Board via the 
ribbon cable and sends back 
multiple Status and Busy 
Signals to the CPU. This is to 
insure synchronized 
communication between the 
CPU and the Display Controller 
Board. The Drivers forthe rows 
and columns are provided on 5 
surface mounted integrated 
circuits on the Dot Matrix 














































Display Power Supply Board Component Layout &■ Parts 


ITEM QTY 


01 

02 

u-.i 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 
21 
22 

23 

24 


1 

2 

3 

1 

1 

2 

2 

1 

1 

1 

1 

2 

1 

1 

2 

2 

2 

2 

1 

1 

2 

3 

2 

1 



(NS * Not Stuffed) 


520 - 5138-00 
125-5044-00 
125-5035-00 
125-5003-00 
045-5015-07 
045-5015-08 
112-5003-00 
112-0053-00 
112-0062-00 
112-O049-00A 
112-0061-00 
200-5000-17 
205-0004-00 
110 - 0100-00 
110-0082-00 
110 - 0101-00 
535-5000-11 
240-5008-00 
237-5501-00 
110-0103-00 
121-5061-00 
121-5060-00 
121-5038-00 
121-5059-00 
121-5062-00 
12^-5003-00 


Display Power Supply Board 

C3| C4. C7 
{Co Cc: NS) 

CN1 

CN2 

D1, D2 

D3, D4 

D5 

D6 

D7 

FI 

FI 

Q1 

Q2 

Q3, Q5 
Q3. Q4 
Q3, Q4 
Q3, Q4 
Q4 
R1 

R2, R3 
R4, R5, R10 
R6, R7 
R8 


Complete PCB Assembly 

220uF, 200v, Radial Lytic Cap. 
0.1 uF, 500v r Ceramic Disk Cap. 
22uF, 35V, Rad Lytic Cap 
7PKK156E (PIN5=KEY) 
8PKK156 (rlN3=KEY) 

1N4004, Diode 
1N5228, 3.9v, Diode 
1N4760A, 68v, Diode 
1N4764A, 100V, Diode 
1N4743. 13v, Diode 
3/4A (0.75A) S.B. Fuse 
Fuse Clip 

MPSA92, Transistor 
MPSA42, Transistor 
MJE15030, Transistor 
Heatsinks - AAV1D #563002 
#6-32 KEPS Nut 
#6-32 X 3/8" PPH Screw 
MJE15031, Transistor 
130 Q5W Res. 

47K Q IWRes. 

1.5KQ 1/2W Res. (R9: NS) 
330K Q 1/2W Res. 

2K Q 5W Res. 
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Display Controller Board Schematic 













































Display Controller Board Schematic 



Printed Circuit 
Boards (PCBs) 




Sec. 5: PCBs 
















































Sac. 5: PCBs 


Display Controller Board Component Layout & Parts 
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ITEM QTY PART NUMBER REF-DESIGNATOR 


520-5055-03 

045-5015-26 

045-5015-02 

045-5015-03 


165-5099-00 

n/a 


01 I 

02 1 

03 1 

04 1 

05 7 

06 20 

07 2 

08 21 

09 2 

10 1 

11 4 

12 1 

13 2 

14 1 

15 5 

16 9 

17 1 

18 2 

19 1 

20 3 

21 1 

22 1 

23 1 100-0169-01 

24 1 100-5044-00 

25 2 (See Pg. DR. O Table) 

26 -. , 1- 


Display Controller Bd. (FCC FEB98) Rev. E June 2001 

J2 

J3 

J4 

C35-C39, C40, C41 

C21, C24, C28-C32, C33, C34, C42, 043, C44, C45, C46 
C47, C48, C49, C50, C53 iC51 NS; 

C26, C27 

C1-C12, C13-C18. C20. C23, C52 
C19, C25 

R16-RI8 ;R I3; NS) 

RESET 

R11.R13 

R8 

R1, R2, R3, R7 RP: MS) 

R21, R22-R29 
R20 
R9, R15 
R5 

R10. R12, R14 

U1 

U2 

U3 (40-Pin Socket, 077-X) 

U4 

U5 (ROMO) :U6: m) (32-Pin, 1C Dip Socket, 077-5217-00) 

M m —— . . 


DESCRIPTION (NS = Not Stuffed) 

Complete PCB Assembly 

13-Pin, Dual row .V Hdr. Conn HDR2X13 
7-Pin, Dual Row .1" Hdr. Conn HDR2X7 
3-Pin, PKK156B Connector 
6-Pin (6P100) 

SMT 6.01 UF, 50V Cap. 103-08C5-X7R 
SMT 0.1 uF, 50v Cap. 104-0805 

SWT 0.22uF, 50v Cap. 224-1206-Z5U 
SMT 470pF, 50v Cap. 471-0805 
100uF. 25v TCap. 

LED f1-3/4 DIFFUSER RED 
OQ 1/10W Resistor 0805 
DO NOT STUFF 
SMT IK Q 1/10W Resistor 0805 
SMT 1M Q 1/10W Resistor 0805 
SMT 10K Q 1/10W Resistor 0805 
SMT 33 Q 1/10W Resistor 0805 
SMT 100 Q 1/10W Resistor 0805 
SMT 100K Q 1/10W Resistor 0805 
SMT 180 Q 1/10W Resistor 0805 
SMT 220 Q 1/10W Resistor 0805 
74HCT04D (74LS04) 

74LS245DW 

MC6809E 

XC9572XL, Int. Xilinx® 

4MB ROM 27C040 (M27C401-100) 


————- — 

K6T0808C1D-GB55, Int. Samsung 046A 

74HCT245D 

LM39401M P-3.3 

8MH2RSN (8Mhz) Crystal 

Ferrite Bead, FB0370 

FIDTP50M 


27 

28 

29 

30 

31 

32 


1 

1 

1 

1 

2 

0 


100-5045-00 


n/a 


U8 

U9 

U11 

RSN1 

FBI. FB2 

FID1-3 



If a part is required where a part number is not provided, call Technical Support (see back of cover). 
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I/O Power Driver Board Theory of Operation 


Ai?A<^ voltage of approximately 9v comes into the board at [J17-(1 -4)J this AC voltage is then full-wave rectified 
by bridge BRDG 21 and filtered by Capacitor C203. The resulting voltage is 11v DC which is inserted into a linear 
voltage regulator for the output of 5v DC. This 5v regulated voltage can be adjusted by potentiometer R116 the 
voltage should be set to 5.00v. Besides powering the I/O Board the regulated 5 volts supplies power to the CPU / 
Sound Board, Gas Plasma (Dot Matrix) Display and Plasma (Display) Controller Board. Power for these 
devices comes off the I/O Board on [J16-(4-8)J. 


+5v, +20v, +50v, +18v, & +12v LED Indicators: 

These DC voltages are derived on the I/O Board by 
rectification and filtering. Each has a LED indicating that 
power is being supplied to each of these voltage sources. 
The -12v supply comes from the same transformer winding 
as the +12v thus it does not have a LED indicator. 

** Note that the +50v & +20v power sources are turned off 
by the Interlock Switches when the Coin Door is OPEN. 


LED 

8UPPLY VOLTAGE 

L2 

+5 

L200 

+20v 

120! 

+50v 

L202 

+I8v 

1203 

+12v 


Reset Circuitry: 

The I/O will reset in three (3) cases: 

1. The CPU is in reset. The CPU’s reset signal is fed into the I/O through connector and forces 
the I/O into reset. 

2. The 5v supply has fallen below 4.75v. 

3. The watchdog is not being fed by the scanning of the light matrix. More specifically Pin-19 of U6 
must be toggling once every 50ms to prevent the watchdog from resetting. The scanning of the 
light matrix is controlled by the CPU through J1. 

LED L204 shows the reset state of the I/O Board. If this LED is not lit either the 5v DC is below 4.75v or the 
CPU/Sound Board is holding the I/O in reset. If the LED is flashing this means that the watchdog is not being 
feed by the CPU/Sound Board and the I/O is oscillating into and out of reset. If the LED is continuously on the 
board is out of reset and communication from the CPU to the lamp matrix is confirmed. Testpolnt Blanking is the 
actual reset signal on the I/O Board. A low voltage indicates that it is in reset this will turn off all Solenoid (Coil) 
Drivers, Flash Lamps, Lamp Matrix Drivers, Auxiliary Outputs and Flipper Outputs. A high voltage indicates that it 
is out of reset and normal operation can take place. 


Address Decoding: 

All Address decoding is done by two 74LS138’s (U204 & U205) (3 of 8 decoder). Both of these must be in 
operation for the I/O Board to function properly. 


Solenoid (Coil) Drivers & Flash Lamps: L 

J8 & J9 are high side drivers for driving solenoids and other heavy loads. Each connector has its own buffer 
driving 8 drivers. J8 & J9 consist of MOSFET Drivers 20N10L which can easily & safely be tested by clipping one 
end of a clip-lead to test point FETTPL1 and then the other to the corresponding gate resistor R1-R16 (see Note 
1). This will apply 3.4v to the gate of the MOSFETTransistor thus switching it on. J7 & J6 each are a bank of 8 
low side driver for driving lamps or other lower current solenoids (coils). They use a Bipolar Power Transistor 
T1P122 which can also be tested by using TEST POINT TIP TPL3 and the corresponding resistors R17-R32* 

(see Note 1). 

Note 1 • Clip on the resistor side with the white stripe. •• R1 controls 01, R2 controls 02, et cetera... 


Auxiliary In & Out: 

J2-8 CMOS Outputs sometimes used for a printer interface. 

J3-8 CMOS Inputs general purpose inputs. 

Lamp Matrix: _ , 

J12 has 10 low side drivers for the lamp strobes which consist of 19N06L MOSFETS. Only one lamp strobe 
should be low at any time. Again the scanning of the lamp strobes keeps the I/O from resetting. J13 has 8 high 
side drivers with each having a status indicator. All the status indicators are logically ’OR’ed together and fed back 
to the CPU/Sound Board. The status can identify open loads (for example open lamp filaments or intermittent 
connections) and short circuits. These drivers are also short-circuit protected. 

General Illumination (G.l.) Lights: 

J15 has 6v AC switched on & off by a relay on the I/O Board. The relay is controlled by Q200 which supplies 
power to the 24v coil winding to activate the relay. There are 4 taps on J15 each fused at 5A for this 6v AC source. 
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I/O Power Driver Board Schematic (Sheet I of 5) 





































1/0 Power Driver Board Schematic (Sheet 1 of 5) 
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1/0 Power Driver Board Schematic (Sheet 2 of 5) 
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I/O Power Driver Board Qchematic (Sheei 2 of 5} 



NOTES; 

a ALL RESISTOR VALUES A*E IN OHMS (Q). IttW. B*.UNLESS OTHERWISE SP£Cf CD. 
53 ALL CAPACITOR VALUES AFC IN MtCROFARAOS (,uF J. UNLESS OTHERWISE SPECIFIED. 
3 0 1 MICROFARADS (*Fj BYPASS CAPACITOR ON ALL ICS. 
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I/O Power Driver Board Qchematic {Sheet 3 of 5) 








































I/O Power Driver Board Schematic (Sheet 3 of 5) 


i i - 

1 NOTES; 

0 AU RESISTOR VALUES ARE M OHMS (Jl). 1MW. 5%. UNLESS OTHERWISE SRECtf £O. 

S a ALL CAPACITOR VALUES ARE IN MICROFARADS < uFJ. UNLESS OTHERWISE S PEOPLED. 
B 0.1 MICROFARADS (*/F| 6VPAS3 CAPACITOR ON ALL IC S. 


u 

? 


DATE 

DESCRIPTION OF CHRN0ES / REVISIONS 

REG. 

BY. 

JAN 2001 

Cut trace on solder side at Aux. Out Port J2-PIN1 thru J2-PIN3 & 

TS 

JET 


J2-PIN5 thru J2-PIN9; Soldered Resistor 100G 1/4W 5% ($P! N fl ; 




121-5007-00). This Modification (highlighted below at J2 with a 




dotted-line box) was accomplished on boards produced after Jan. 1, 2001. 
This board is backwards compatible for the White Star™ Board System. 





I 
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Sec. 5: PCBs 


I/O Power Driver Board Schematic (Sheet 4 of 5) 




































1/0 Power Driver Board Schematic (Sheet 4 of 5) 
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I/O Power Driver Board Schematic (Sheet 5 of 5) 
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I/O Power Driver Board Schematic (Sheet 5 of 5) 



5fi S. B« 


(7 Jls) 


(8 J15) 


R300 TPLL 


R302 TPL3 


(9 JlS) 


FROM XFORMER 


3fl S.B. 


2 O03SOI 

r rA“ -i 



(jn 

MU 


BROGl L -,1 


4RS.B., 


-12U C29 SR S.B. 


FROM XFORHER 


(2 Jl?) 


Fio - TW* Oirnie On/y; 
Substitution of 3A for 4A! 


5011 OUTPUT 


i j 10) *seu 


(2 J10MS0U 


3fl S.B. 


Jl0) 


(S J10) 


(7 J10) GND 


5R S.B. 


8BS.B. 


(8 J17) 


(8 J10) GND 


(9 J 3 0 J CHD 


10 J10) 2^MHC 


O83S01 - BR0G20 

r :A; 1 


|2 


WOTBS: 

0 ALL RESISTOR VALUES ARE IN OHMS ( Q K v*tt. SV UNLESS OTHERWISE SPECIFIED. 
B AIL CAPACITOR VALUES ARE IN MICROFARADS («F>. UNLESS OTHERWISE SPECIFIED. 
0 01 MICROFARADS (jjF ) BYPASS CAPACITOR CM ALL ICS. 
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I/O Power Driver Board Component Layout 


Test Points: 
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I/O Power Driver Board Parte 


ITEM 

QTY 

PART NUMBER 

-i— 

1 

520-5137-01 

01 

5 

112-5000-00 

02 

13 

125-5030-00 

03 

1 

125-5033-00 

04 

1 

125-5035-00 

05 

5 

125-5036-00 

06 

1 

125-5034-00 

07 

1 

125-5032-00 

08 

17 

125-5031-00 

09 

22 

125-5028-00 

10 

0 

n/a 

11 

16 

125-5029-00 

12 

0 

125-502/-00 

13 

25 

112-0054-00 

14 

2 

112-5003-00 

15 

26 

205-0004-00 

16 

1 

200-5000-03 

17 

7 

200-5000-01 

18 

2 

200-5000-08 

19 

1 

200-5000-05 

20 

2 

200-5000-06 

21 

1 

045-5015-01 

22 

1 

045-5014-01 

23 

1 

045-5015-00 


0 

n/a 

24 

1 

045-5013-00 

25 

1 

045-0014-03 

26 

1 

045-5015-00 

27 

1 

045-0014-06 

28 

1 

045-5016-00 

29 

1 

045-0014-09 

30 

6 

165-5099-00 

31 

16 

110-0106-00 

32 

16 

110-0067-00 

33 

10 

110-0088-00 

34 

k 

110-0069-00 

121-5042-00 

121-5003-00 

37 

17 

121-5045-00 

38 

8 

121-5021-00 

39 

11 

121-5011-00 

40 

13 

121-5007-00 

41 

Hi 

f 

121-5029-00 

121-5033-00 

121-5030-00 

44 

1 

121-5039-00 

121-5036-00 

45 

2 

46 

2 

121-5038-00 

47 

1 

121-5050-00 

48 

1 

121-5009-00 

49 

8 

121-5016-00 

50 

1 

190-5002 00 

51 

2 

n/a 

52 

8 

100-5012-00 

53 

1 

110-0058-00 

54 

1 

100-5023-00 

55 

8 

110-0089-00 

56 

57 

1 

1 

100-0356-00 

58 

1 

100-0338-00 

59 

2 

100-0148-00 

60 

1 

100-0037-00 

61 

1 

n/a 


I/O Power Driver Board 

BRDG1, BRDG2, BRDG3. BRDG20, BRDG21 

C1.C2, C3>C6, fc7, 08, d9>C10, Oil, Cl2 

C25 

C26 

C27, C30, C201, C202, C2D3 

029 

032 

c35c mi 

C212>C21§, C22^>C23t, C24$>C246 {C204-C211: NS) 
(C220>C227. NS) 

C247>C254, C263>C270 
(C255>C28^ C27t>C278: NS) 

D200>D207. D208>D215, D220. D221, D222, D223, 
D224, D225, D226, D227 
D217.D229 {0216: NS) 

F 6 , Ft, F 8 . F9, F20, F21, F22, F23, F24> F27, F28 

F7, F 8 , F9, F24>F27 

F21, F <?8 

F22 

F20, F23 
J3 (Key Pin- 8 ) 


DESCRIPTION (NS = Not Stuffed) 

Complete PCB Assembly 
DB3501 


. 1 UF, SoOv. fceramic $f$k Cap. 

15000uF, 25v. Radial Lvtic Cap. 
4700uF, 35v, Radial Lvtic Cap. 
IOOuR 25v. Radial LyucCap. 
0.1 uR (104), Cap. 

470pF, (471), Axial Cap. 


(J4 J5: NS) 

J 8 (Key Pin-2), J9 (Key Pin-3), J15 (Key Pin-5) 

J 12 (Key Pin-7) 

J14 

J16 (Key Pin-14) 

L2, L200, L201, L202, L203, L204 

Q17?Q24 , Q25>Q32 

§ 33>042 
200 

R17>R&4 9 R^>A32 00>R207, R208>R215 
R33>R42 ? R236>R242 

|^g|E®!m R270(n262iNS) 

Resistors on Solder Side @ J2-Pins: 1-3 & 5-9 
R90, R92, R94, R96, R98, R100, R102, R104 
R114, R269 
R115 
R116 

R117, R272 
R216, R218 
R217 

R219, R245>R251, R254, R302 (R225>R23S NS) 
R261 R262, R263, R264. R265, R266, R287, R268 
RELAY 
TPLi TPL3 

U1, U2, U3, U4. U 6 . U18, U201, U206 (U2C0. NS) 

U9 

U210 

U10, U11, U12, U13, U14, U15, U16, U17 

U19 

U19 

U203 (U202: NSi 

U204, U205 
U209 

BLANKING, RESET 


).01uF. (103), 
11uF, |fQ4), 1 

IN4148, Diod 


103), lOOv Cap. 

34), lOOv. Cap 

Diode 


IN4004, Diode 

Fuse Clips 

7A 250V S.B. Fuse 

5A 250v S.B. Fuse 

3A 250v S.B. Fuse 

8 A 250v S.B. Fuse 

4A 250v S.B. Fuse 

20-Pin, 0.1 Dual Row Header 

10PKkl56 

12PKK156 

9PKK156 

10-84-4030 (3-Pin MOLEX 
12PKK156 

10-84-4060 ( 6 -Pin MOLEX) 
15PKK156 

10-84-4090 ( 9 -Pin MOLEX) 
LED T1-3/4 DIFFUSER LED 
22NE10L STR Transistor 

WsisTR Transistor 
2N3904, Transistor. 

22K Q 1/4W Res. 

620 Q 1/4W Res. 

39K Q 1/4W R0S. 

4.7K Q 1/4W Res. 
10KQ1/4W Res. 

100Q 1/4W Res. 

6 . 8 K Q 1/4W Res. 

220 Q 1/4W Res. 

120 Q 1/4W Res. 

50 Q Pot 
330 a 1/4W Res. 

1.5KO 1/2W Res. 

4.7K Q 2W Res. (SANDBAR) 

47 Q i/ 4W Res' 

^s^Po^^/re^24ga.) Loops 

74HCT273 

74LS245 

DS1232 

VN02N 

LM338K 

Heatsink (5v Reg.) 

74HC245 
74LS138 
74LS74 
Test Points 
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CPU/Sound Board II (with ATMEL Processor) Theory of Operation 


CPU Section: 

The CPU is a 68B09E (U209) with up to 8 MBytes ot CPU Code Space (U210). The CPU code is bank selected 
by the use of U211 and each bank consists of 16 KBytes. 8 KBytes of RAM (U212) is available to the CPU. The 
RAM is battery backed and has a write protected area. Battery back up is accomplished by 3-AA Cells (BAT1) 
Battery Pack which has a TEST POINT (TP): VBATT to check the battery voltage status. The write protected area 
consists of 512 Bytes used for storing game settings. This section of RAM can only be written to when the coin 
door is open. The Coin Door switch comes into the CPU on CN6-12 and is fed into the address decoding PAL 
U213. When this memory protect signal is low writes to the protected RAM area are prohibited. Address decoding 
for the system is accomplished by one PAL U213 and one 1-of-8 decoder U214. 

A watchdog is used to monitor the CPU and the 5v supply. If the 5v supply is below 4.75 the watchdog will hold 
the CPU/Sound Board & I/O Board in reset. The watchdog must be fed at a rate of 250ms or faster. The signal 
used to feed the watchdog comes from the EPROM Bank select signal used to load U21 1 . 

The I/O Interface CN1 is buffered by two (2) HC245 Chips (U207 & U208). The CPU’s reset line is buffered by 
Q10 and fed over to the I/O through CN1. An I/O Strobe Signal s fed through CN1-15 and is used to notify the I/O 
that a valid address is being sent. 

Switches: 

The Switch Matrix consists of eight ( 8 ) 2N3904 Transistors(Q1-Q8) which pull one of 8 strobes ‘I 9 W to activate a 
Single Column of switches. The Switch Return Signals are fed into CN7 [SWITCH ROWS] and are highly filtered 
ana compared to a 2.5v reference voltage. The Switch Return Voltage must be below 2.5v to make a Valid Switch 
Closure. If false switches are appearing, check that none of the 2N3904 Transistors are permanently pulling the 
strobe line low. Only one strobe from CN5 [SWITCH COLUMNS] should be low at any time. CN6 [DEDICATED 
SWITCH IN] is a Dedicated Bank of Input Switches. Switches connected to CN6 are connected to ground instead 
of a strobe and may be read at any time. 

Plasma Interface: 

The data path for communication to and from the Plasma Controller Board is 8 bits wide. There are separate 
Input and Output Busses. Data going out to the controller comes from the CPU’s Data Bus through U201 and 
onto CN8-Pins 11-18. Status back from the Plasma Controller comes in on CN8-Pins 22-26 and is fed into U202 
for input to the CPU’s Data Bus. Two control signals that go out to the Plasma Controller are PRES |TP17; 

PLASMA RESET] and CN8-Pin 19 [PSTB - Plasma Strobe]. The Plasma Reset is software controllable through 
U216/B and also has a test point "Plasma Reset". The Plasma Strobe Signal to the controller is generated from 
U216/A and is used to latch data into the Plasma Controller. 

Other Test Points (TP): ^ , 

TP 7: E & TP5: Q - The CPU signals for both 68B09E processors. Should be at 2Mhz with Q leading E by 
500nsec. TP2:P0.TP3: PI. TP4:P2. TP20: (nearU402). TP8: (nearU219). TP1:+3.3V. 



Sec. 5: PCBs 


Sac. 5: PCBs 


CPU/Sound Board il (with ATMEL Processor) Schematic (Sheet 1 of 4} 

































































CPU/Sound Board II (with ATMEL Processor) Bchematic (Sheet 1 of 4) 
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SHeaUof*: 

Processor / Sound (Microcontroller) 


Soli a mate Sel 

Sheet 1 of 4 


PINBALL. INC. 


CPU/Sound Bd. II w/ATMEL Processor 

SPIPartW 520 5300-00 


NOTES: a AU RSsiSTOr wLues are in ohms (Qy. i mw. 5*. unless otheawise SPECifim. NS ^ N Ot Stuffed l Prepared By: CES I PC. Edited By: SPHne. 
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CPU/Sound Board If (with ATMEL Processor) Schematic (Sheet 2 of 4) 

























































CPU/Sound Board II (with ATMEL Processor) Schematic (Sheet 2 of 4) 
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CPU/Sound Board II {with ATMEL Processor) Schematic (Sheet 3 of 4) 
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Boards (PCBs) 



































































CPU/Sound Board II (with ATMEL Processor) Schematic (Sheet 3 of 4) 
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CPU/Sound Boat'd II (with ATMEL Processor) Schematic (Sheet 4 of 4) 















































































CPU/Sound Board II (with ATMEL Processor) Schematic (Sheet 4 of 4) 
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CPU/Sound II Board (with Atmel Processor) Parts 
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39 

2 
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2 
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1 
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2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 
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PART NUMBER 
520-5300-00 

045-5015-06 

045-5015-07 

045-5013-00 

045-5014-01 
045-5015-00 
045-5015-01 
045-5015-26 
125-5043-00 
125-5039-00 
125-5029-00 
125-5031-00 


125-5017-00 

125-5017-00 

125-5015-00 

125-5014-00 

125-5020-00 

125-5012-00 

125-5019-00 

125-5028-00 

125-5037-00 


112-5003^00 
2-5008-C 


112-5' 
2 - 0 ' 


* -oo 

112-0054-00 

165-5099-00 

124-5064-00 

121-5041-00 

121-5009-00 

121-5018-00 

121-5043-00 

121-5048-00 

121-5021-00 

121-5011-00 


12 

12 

12 

12 

12 

12 

12 

12 


-5023-00 

-5022-04 

•5045-00 

-5032-00 


-5036-.. 
-5046-01 
-5047-00 


110-0069-00 


See Pg. DR. © Table) 
See Pg DR- © Table) 
See Pg. DR. © Table 
965-6504-00 
105-5046-00 
100-0189-01 
100-5015-00 
100-0338-00 
100-5012-00 
100-0037-00 
100-0148-00 
100-0064-00 

100-5023-00 


124-5002-00 

124-5001-00 

100-0377-00 

100-0375-00 

100-5018-00 

100-5016-20 

140-0040-00 

181-5002-00 

n/a 

535-5000-10 


REF-DESIGNATOR 
CPU/Sound II Board (with Atmel Processor) 
JP1. JP2, JP3, JP4 
CN2JKev Pin-5) 

J2 JIAGXilinx® 

J3 N JlkQ ,PI "' 6) 

CN5 (Key Pin-2) 

CN9 

CN7 (Key Pin-4) 

CN6 {Key Pin-5) 

CN1 

CN8 

C29 r C37, C51 
C48, C50, C75, C80 
C221 >0228 


DESCRIPTION (NS = Not Stuffed) 

Complete PCB Assembly 

3-Pin Jumper & 2-Pin Cover 
6-Pin, 6PKK156 

6- Pln, Header 

7- Pin, 7PKK156 
7-Pin, Header 

9- Pin, 9PKK156 

10- Pin, 0.1 Header 
10-Pin, 10PKK156 
12-Pin, 12PKK156 
20-Pin, 0.1 Header 
26-Pin, 0.1 Header 
0.001 uFM 02). Cap. 

0.0022uF or 2200pR (222), Cap. 

0.01 uF (103), lOOv Cap. 


C1>C4,C9. C18, C24. C33, C34, C38, C39, C47, C49.C110, O.luF (104), Axial Car. Cap. 
>430, C431, C433 (near U403, U404) 1 .OuF. v. Radial Lytic C 


0430 
035 

C78, C79, Cl 07, C114 (C76. C77, Cl CO: NS) 

Cl09, Cl 12 (C102. 0104. NS) 

C409 

C40, C59, Cl08, Cl 15 (Cl 01: NS) 

C116, C119 
C31, C81 

C20k>C215. C216>C220, C229. C230, C247>C254, 
C256>C263, C264>C271 (C2C0>C207, C408: NS) 
C30.C428 

C42X C429, C436>C441. 0443, C445>C451 


2432, C442g€ 


_ _ (near 

411.C414. C416, 
_410.C412.C41 . 
D1>b3, Dl02>D105, 
0200, 6201 



& U404J 
C420, C42 
117, C . “ 

08 (D105 


, C435 
,C426 


_ 22J5278: NS) 

I.OuF, v. RadlalXytic Cap. 

IOuR 16v, Radial Tant. Cap. 
lOuF* 25v-35v, Radial Lytic Cap. 
IOOuF, 25v, Radial Lytic Cap. 

22uF 16v, Radial Lytic Cap. 

22uh 25v, Radial Lytic Cap. 

220uR 25v, Radial Lytic Cap. 
470uF 25v, Radial Lytic Cap. 
470pF^ (471), Cer. Cap. 

10OOuR 16v, Radial Lytic Cap. 

SMT -luF Cap. 

SMTIOuF Cap. 

SMT 47pF Cap. 

SMT lOOnF Cap. 

1N4004, Diode 
1N5817, Diode 


D400-D407 1N4148, Diode 

LED1, LED2, L200, L201 ^ LED T1-3/4 DIFFUSER LEI 

R310, R315, R316 (R300. R311. R313, R314. R475: NS) OQ Jumper Res. (1 -Stripe) 
B107.R11UR103 NS: _ l.PJflWRge. 


R8. R15, R234>R241, R278>R286, R412 

R16, R17.R25. H112: NS, 

R410.R4T1 

R21. h216>R223, R242, R243, R400 
R10& - J - 



R9 V 
R110 
R108, R287>R294 
R2? R24 

R22§>R233, R295, R4t4>R422 (R208*R2U: NS} 

R?05, R109 {?.0 R409: MS' 

R401>R408, R423>R430 

R434, R435, R436, R508 
R480 

R502, R509 
R465, R466, R470 

R433, R437, R441>R459, R462>R464, R468, R469, 
R47&>R47&, R504>R507, R510 
Q1-Q8.Q10 
U402 
U8 
U414 
U7 

U210 (32-Pin, 1C Socket, 077-5217-00) 

U17.U21, U36. U37 (32-Pin, 1C Socket, 077-5217-00) 
U213 (BllUE DOT) 

U212 (28-Pin, 1C Dtp Socket, 077-5208-00 
U209 (40-Pin, 1C Socket, 07^-5209-00) 

U215, U216 

U202, U204, U205. U206, U207, U208, U403, U404-U20C'*NS) 
U201, U203 


U407 
U214 
U211 
U406 
U413 
U219 
U405 
VR1 
VR2 

U4G0, U401 
U30 
U26 

U101, U102: J10;v- ibi 

Y1 

SW300 
FB1>RB6 


7es/ Point Wire (24ga.) Loops: 
VBATT, GND (hearCN?), 

GND fnearC/m GNDfn©arL200; ( 
G N D_SIGN AL (near U40S) 

Test Point Pads: 

TP 1 >TP5, TP7.TP8, TP11, 
TP12, TP16.TP17. TP20 


1KQ1/4W Res. 

1.5K Q 1/4W Res. 

2.2K Q 1/4W Res. 

3.3K Q 1/4W Res. 

4.7K Q 1/4W Res. 

10K Q 1/4W Res. 

22K W 1/4W Res. 

33K Q 1/4W Res. 

39K Q Res. 

47K Q 1/4W Res. 

220 Q 1/4W Res. 

330Q1/4W Res. 

470 Q 1/4W Res. 

560 Q 1/4W Res. 

SMT Res. 

SMT IK Q Res. 

SMT 10K Q Res. 

SMT 33 Q Res. 

SMT 100 Q Res. 

SMT 100K Q Res. 

2N3904, Transistor 
ATMEL, AT91R40008 
ATMEL, AT49BV1614 
XIL1NX<8>,XC9572XL 
512K EPROM Sound (27512) 

1 MB EPROM CPU Game (27C040) v 
8MB EPROM Voice 1 -4 (M27C0400I-J2FI) 
PAL16V8Q (Programmed) BLUE DOT 
6264/M S62256 WIS6264A) (28-Pin) 
68B09E (40-Pin) 

74AHCT74 (14-Pin) 

74HC245 720-Pin) 

74HCT273 (20-Pin) 

74LS74 (14-Pin) v 
74LS13S (16-Pin 
74LS374 (20-Pim 
3.3v Watchdog, DS1233 (3-Pm) 

5.Ov Watchdog. DS1232 (8-Pini 
1.8v Volt. Regulator LT1503 (8-Pin 
3.3v Volt. Regulator LT1086 (3-Ptn 
•Sv Regulator, LM7905CT 
+5v Regulator, LM7805CT 



545-56. 


r part is required wi 
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HS2.HS3 


(overUIOI, U102) 


HeatSink (AAVID 531102) 

, yyy . ( Push-Button Switch (B3F4000 

BAfl TRADER (Always replace all 3, Size AA 1.5v Ceils, with new ones, wh 
t number is not provided, T f' \ l~ 

i (see back of cover). ^ '1 


- ■ * 3 ' n ) 

TDA2030A (5-Pin) 

40MHz Clock PLE SQ3300S 
Dip Switch 8-Pos., (KSD08H Black) 
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Playfield Switch Single OPTO Transmitter & Receiver Boards Schematic 



Single OPTO Transmitter Single OPTO Receiver 

515 - 7307-00 515 - 7308-00 



Backside Frontside 

(Solder / SMTs) (LEO & 2-Pin Connector) 




































Back Panel Switch Mini OPTO Transmitter & Receiver 
Boards Schematic, Component Layout & Parts 


Front 


Back 


A* 


(pu^ry-c 

A 

3— 

- 2 -Vh- 

cpu^fy-c 

K 

D— 

White Stripe 


Mini PCB 
OPTO 12" Lead 
(White Bracket) 
500-6746-00 


('PirTD — ( A~~ )-- 

CPUTT h- nr^ WbHa St rip e 


Mini PCB 
OPTO 6” Lead 
(Black Bracket) 
500-6747-00 


ITEM 

QTY 

PART NUMBER 

A 

1 

500-6746-00 


1 

520-5237-00 

01 

1 

545-6092-01 

02 

1 

237-5909-00 

03 

1 

165-5052-00 

04 

1 

601-5023-12 

05 

1 

045-5020-02 

B 

1 

500-6747-00 


1 

520-5237-00 

01 

1 

045-6092-00 

02 

1 

237-5909-00 

03 

1 

165-5052-00 

04 

1 

601-5023-06 

05 

1 

045-5020-02 


REF-DESIGNATOR 

MINI PCB OPTO ASM WHT / 12" LEAD 
Mini OPTO Trans, or Rec. Board 


Note White Strip to Pin-1 

MINI PCB OPTO ASM BLK / 6“ LEAD 
Mint OPTO Trans, or Rec. Board 


Note White Strip to Pin-2 



DESCRIPTION 

PCB Assy, (with all Items 1-5) 

PCB Only Plain 
White Bracket (Plastic) Holder 
#4-40 X 1/4 PPH Screw 
LED (Ultra Bright Red) 

1 2" Speaker Wire {1-Slde White Stripe) 

2-Pin Cn , .100 KKCmpTrm Molex 08-50-0113 
PCB Assy, (with all Items 1-5) 

PCB Only Plain 
Black Bracket jplaslic) Holder 
# 4.40 X 1/4 PPH Screw 
LED (Ultra Bright Red) 

6* Speaker Wire (1-Side White Stripe) 

2-Pin Cn., .100 KKCmpTrm Molex 08-50-0113 


Back Panel OPTO Transmitter / Receiver Amplifier Bd. Component Layout & Parts 



Front 


OPTO 

Transmitter / 
Receiver 
Amplifier PCB 
520-5239-00 



Back 


ITEM QTY 


01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 


1 

1 

2 

1 

4 

2 

2 

1 

3 
2 
2 
1 

4 
1 
2 
4 


PART NUMBER REF-DESIGNATOR 

520-5239-00 OPTO Transmitter/Receiver Amplifier Board 
R7 

R5, R6 
R9 

R1, R3 ( R12. R13 
RIO, R11 
R2, R4 
R8 

Cl. C2, C3 
D1. D2 
Q1, Q2 
U1 

J1. J2. J3, J4 
J5 


Mfg. 22-23-2021 
Mfg. 640445-5 
Mfg. APJ3216SURC LI, L2 
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Boards (PCBs) 




DESCRIPTION 

Complete PCB Assembly 
SMT 150K Q 1/10W Resistor 805, 5%| 
SMT 180 Q 1/10W Resistor 805. 5% 
SMT 180K Q 1/10W Resistor 805, 5%| 
SMT IK Q 1/10W Resistor 805. 5% 
SMT 1M Q 1/10W Resistor 805, 5% 
SMT 470 Q 1/10W Resistor 805. 5% 
SMT 6.8K Q 1/10W Resistor 805, 5% 
SMT Cer. .1uF 50v Cap., 10% X7R 
1N4148W, Diode, 100v. 350MW 
MMST3904, NPN, 40v, .02A 
LM339M, Low Power Offset QUA 
2-Pin, 0.1 Header (1 Row, VT, Tin) 
5-Pin, .156 Header (1 Row, VT, Tin) 
LEDD-SMT, Red 1206 
Spacer (Nylon), .153" ID X 9/32*' OD X 3/6“ 


~~ y — 

$ % --tr-T:. 


f T -r_r r-1--Section 5 X ©ha pfer^ 

r 1 r;[:: A ' Page 14 # 
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Playfield I9'LED PC Board Component layout 



Front 


19-LED PCB 
520-5242-00 



Back 


Front 



For Wiring, see 
Pages 146 or 147. 


ITEM QTY PART NUMBER REF-DESIGNATOR 

— 1 520-5242-00 Playfield 19-LED PC Board 


'Sjeciioj) 5,J)hapfer 4 ? | 
Pag@;p4 f 0 \ 
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gee 
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NC 
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UK 8r Special App. 3X Transistor Driver Bd. Schematic 



SZuFCrw -C*7 <r* < R9 < R6 

C3 <s 1C0K S103X <> tOOK S WOK >«>OK 
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Driver 

Board 


Vrti 

MH234NPT 

MM2 H SI 

“Q ’_] 

MH234NPT HfSS63UC2 
MH3 

"HD 

UH234NFT 
M H< 

." l -[l ‘.ai 

MH2MNPI f I 


MH5 •_[ 

...Jjj iirsseaoo? 

UH12&NPT 

NH6 

MH125>iPT 

MH7 .Jg* 

“4] ‘ l 

MIU26WT Htysejooa 

MH6 

~H] 

LM12J>NFT 


.Cl -I- C2 
-0.1«F /-p ICuF 


—i— O.luF i 


SOtEEfl 


UK & Special App. 3X Transistor Driver Bd. Component Layout (Sol. Exp. Bd.) 












































UK 3X Transistor Driver Board for Up-Posfs & Playfield 19-LED Overview &* Wiring 


To Playfield 19-LED Board 
(Connector under tfre p/ayffeW) 


QRG-WHT 

ORG-GRY 

ORG-VIO 


ORG-BRN 

ORG-RED 



































UK 3X Transistor Driver Board for Up-Posts & Playfield 19-LED Overview & Wiring 
with the Tournament Serial Interface (TS1) Board 



Date Cable 


BETA brtte“Powor Cable 


•f&J 

IIBI1 


mill 

Illii 

HN 

•I ' I ■-; 




| n i 


KEY———rrr 


CRG-GRY 


ORG-VIO 

\ 

ORG-BLU 

\ 

ORG-GRN 


QRG-YEL 

ORG43LK 

CRG-RED 

CRG-BRN 



Tournament 

Serial 

interface J5 
Board 
520-5220-00 


o^idoni 

ff$2 Printer Port 


To PJayfie/d 19-lED Boart 
(Connector under the playfieid) 



FROM 

BRN 

Low Power 
20V DC 


QRG-RED q 
ORG-BRN 7 
ORG-8LK 8 
PNK-WHT q 


Auxiliary 

Driver 

Board 

520-5068-01 



NC Uft ^ 

26-1200 L 

WHT 

—KEY 


RED 

SLK 

Center Post 

—i 

m 

BLK I 

l 


ORG 

“ Riaht Post 

.26-12001 



AUX.1 

(Q1> 

AUX. 2 

(Q2) 

AUX. 3> 

(Q3) 


Coin Meter 


Printed Circuit 
Boards (PCBsJ 


RED 1 

71 

RED *5VDC 

NC o 

2 1 

NC 

BLK ** 

3 

BRK-BLK 



/ > From existing 3’Pin 
Connector in Game 
Cabinet for Meter Bsa gas aa 

Order the Optional T«| S'" (T^jfej^Wen^inball System) Kill 
Call Technical Support | for more information 

TOURNAMENT PINBALL SYSTEM 



^I.’V lJTI i )-Ji 


“fW 



Sec. 5: PCBs 








































;inted Circuit 
iards (PCBsJ 














































Tournament Serial Interface Board Schematic (Sheet 1 of 1) 



Printed Circuit 
Boards (PCBs) 


J >. > iZs £; A. f, iaa 


saod -S '° 8 S 


































Tournament Berial Interface Board Component Layout 



THIS SIDE: 

Tournament Large Cable 
Wiring Harness (036-5477-98) 
Serial Interface to 
I/O Power Driver Board 


Connected to 
I/O Power 
Driver Bd. J3 


PNK-WHT 

BLU-WH T 

GRN-WHT 

BRN-WHT 

_PNK 

GRY 

_ViO 

_ BLU 

GRN 
YEL 
ORG 
_BRN 


CO 

tu 

o 

cn 
• • 

"O 

o 

to 

CO 


- - n Break-Out Conn, on 
above harness, for UK Aux. 
or Ticket / Coin Dispenser 
Application Only 


I more information, urequirwl). I J 


Component Side 


■M QTY PART NUMBER REF-DESIGNATOR 

1 520-5220-00 Tournament Serial Interface (TSI) Board 


DESCRIPTION 
PCB Assembly 




nJJhabter 



Printed Circuit 
Boards (PCBs) 










































Appendixes A through J 

Appendix'’ 

Table of Contents 

• Appendix A 

Pinball Game Firmware Table.At-A2 

...describes the EPROM and chip size, the Stern” Pinball, Inc. (SPI) Part N Q , version 
(if applicable), and CPU Board and CPU/Sound Board ROM locations. 

• Appendix B 

Semi-Conductors / I.C.'s / Relays Cross-Reference Table.B1 

...describes diodes and transistors with Source N 2 , SPI Part N 2 , NTE N 2 ECG N 2 , 

Radio Shack N 2 & RCA Part N 2 (If applicable). 

• Appendix C 

Production Start Date, Manual Part N°, EPROM Position(s) & CPU Jumper Info.Cl 

...provides the Production Start Date, Manual Part N 2 , EPROM Position(s), Jumpers Installed and 
Jumpers Removed (games specified). 

• Appendix D 

Board Type Table...D1-D2 

...provides Board Part N 2 s for Games Laser War through Batman Forever (Flipper, Sound, Power 
Supply, Dot Matrix Display, Display Controller & OPTOs) and the White Star Board System, Games 
Apollo 13 through current (Flipper*, I/O Power Driver, CPU/Sound, Display Power Supply, Dot 
Matrix Display, Display Controller & OPTOs; 'Flipper Board with the White Star Bd. System for A13 
& Golden Eye only.) 

• Appendix E 

Generic Coil Cross-Reference Guide & Flipper Coil Table.EI-E2 

...provides the Coils used with Part N 2 and Gauge-Turns (of the coil). 

• Appendix F 

Motor Specification Table.F1-F2 

...provides all the Motor Function, Specifications and Part N 2 . 

• Appendix G 

Part Number Prefix Classification Codes..G1 

...explains how our Part Numbers are developed to help sort parts easier. 

• Appendix H 

Plaufield Inserts (Plastic Light Covers).HI 

...gives a pictoral view with the name and Part N 2 of all the inserts used (with Color Code Chart). 

• Appendix I 

Stand-Up Targets (Happ Modular & Regular).II 

...gives a pictoral view with the name and Part N 2 of all the Single Stand-Up Targets used 
(with Color Code Chart). 

• Appendix J 

Coin Cards (USA & International).J1 

...gives a pictoral view with the name and Part N 2 of all the current Coin Cards for USA, Canada, 
Euro and other International Countries. 

• Glossary of Terms.Last Page 

...gives definitions or explanations of some pinball terms and acronyms. 

• Limited Warranty, Cautions, Warnings & Notices.Last Page 

{ORDERINGS 
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APPENDIX A 

Pinball Game Firmware Table 


Program 


Laser War 

CPU (256K) 965-0004-00 LWAR.C5 

Sound (on 256K 965-0005-00 

Sound cow fi>S6Kj 965-000600 

Sound tow (256K) 965-0007-00 


2S6K) 965-0008-00 

5l2K> 955-0009-00 

512K) 965-0010-00 


960-5007-00 

960-5007-00 

960-5007-CO 

S60-S007-00 


Lethal Weapon 3 

CPU (512K) 

Voice 1 2 M) 

Vcce2 
Sound 
D.sp|ay 
Display 


m 




I 





U17 

U21 

— 

) 965-0131-00 

965-0120 00 A1.04 

965-0121-00 A1.04 

on Display PCB 520-5055-00) 

&M0 

R0M1 

900-5007-00 

960-5010-00 

980-5010-00 

-OR- 

965-0122-00 A 1.05 

on Display PCB 520-5055-01) 

ROMO 

960-5015-00 



Playboy 35th Anniversary 


960-7001-02 
960-5015-00 
960-50 0-00 



960-5015-00 

960-5015-00 


CPU Board 520-5003-04) 





Note: Display EPROMS (4M) for Maverick thru Batman Forever require an access time of 120 Nsec or faster. 
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Pinball Game 
Firmware Table 













































































































Game Revisions can be updated alter the Production Run. This Table is a ecu rare asol the printing of this manual. If any changes occurred, the next 
information. The version stated is USA. If there is a question of as to ihe latest Cede Revision & Check Sum call our TechnlcalSupport Department. 
(Select Oplion 1), Visit our website WYVw.SternPinball.com where code can be downloaded (an EPROM Burner is required). 


manual will Include the updated 
542-5377 or 1-70B-345-7700 


Pinball Game 
Firmware Table 


JpRD T ?f E RlNGS 
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APPENDIX B 

Semi-Conductors / Integrated Circuits (IX.) / Relays Cross-Reference Table 


Qource 

Number 


Diode 


Diode 


e 


e 


Diode 


Diode 


Diode. Signal 



STERN™ ; 
PINBALL 


NTE® ECG® JJjJ® R C 


RECTIFICATION, BLOCKING. DAMPENING DIODES AND/OR LiGHT EMITTIN G DIODES (LEDs) 

Bfoum 


1N4001 


1N4004 


1N5401 


T6A10L 


FR302 


1N914 



112-5001-00 


112-5003-00 


112-0056-00 


112-5004-00 


112-5006-01 


112-5009-00 


112-5014-00 


165-5052-00 
(old SP! Part ff: 
165-5100-00) 


NTE552 


NTE116 


ECG552 


ECG116 


276-1103 

276-1143 


NTE5804 I ECG5804 276-1144 


ECG5812 


ECG588 


NTE5812 


NTE588 


1N4742A 12v 


1N4760B 68v 


1N4764A 100V 


1N5228 3.9v 


1N5234B 6.2v 


1N5379 110v 


1N6267A 6.8v 


1N47366.8V1W 


112-0061-00 


112-0062-00B 


112-0049-0QA 


112-0053-00 


112-0047-00B 


112-0072-00 


112-5011-00 


112-5010-00A 


112-5007-00 


NTE142A 


NTE5092A 


NTE5096A 


NTE5007A 


NTE5013A 


NTE5157 


NTE4902 


NTE147A 


NTE5071A 


ECG142A 276-563 


ECG5092A 


ECG5096A 


ECG5007A 


ECG5013A 276-561 


ECG5157 


ECG4902 


ECG147A 


ECG5071A- 


TRANSISTORS - TYPE FET, NPN, PNP AND/OR SCR 


FET Trans. 


FET Trans. 


FET Trans. 


NPN Trans. 


NPN Trans. 


NPN Trans. 


NPN Trans. 


NPN Trans. 




NPN Trans. 


PNP Trans. 


PNP Trans. 


PNP Trans. 


PNP Trans. 


PNP Trans. 


SCR Trans. 


SCR Trans. 


STP20N10L 


STP19N06L 


VN02N 


2N4401 


2N6427 


MJE340 


MPSA42 


2N3904 


TIPI 22 


MJEl 5030 


2N5401 


MJE15031 


MJE350 


MPSA92 


TIP42 

TIP32C 


TIP36C 


2N5060 


SCR2800B 


1110-0106-00 

NTE2987 

ECG2987 

111 0-0088-00 

NTE2985 

ECG2985 


110-0089-00 


110-0073-00 


110-0070-00 


110-0071-00 


110-0082-00 


110-0069-00 


110-0067-00 


110 - 0101-00 

110-0078-00 


110-0103-00 


110-0072-00 


110 - 0100-00 


110-0068-00 


110-0081-00 


110-0077-00 


110-0074-00 


110-0083-00 


NTE85 


NTE48 


NTE157 


NTE287 


NTE123AP 


NTE261 


NTE375 


NTE288 


NTE292 


NTE374 


NTE288 


NTE332 


NTE292 


ECG85 


ECG48 




276-2009 


ECG287 


ECG123API 276-2009 


ECG261 276-2068 



ECG292 


ECG374 


ECG278 


ECG332 


ECG292 


NTE5400 ECG5400 276-1067 


NTE5461-8 ECG5461-8 


I BRIDGE RECTIFIERS (BR) 



SK3312 

SK9004 


SK9007 




SK12V 


SK68V 


SK100V 

SK3A9 


SK6A2 


SK110X 




SK3124A 


SK4906 


SK3747 




SK3896 


SK9118 


SK3434 


SK3441 


SK9042 




SK9236 


SK3441 

SK3961 

SK3950 


4 BR (Present) gS" 


112-5000-00 For WhlteStarl/O Bds., BR = 35 Amp @ lOOv P.I.V. 


RELAYS 


Relay 

Relay 


FRL-264 

D024/02CK 

FRL-264 

D006/04CV 


190-5002-00 


190-5001-00 


Comments: 


For PPB, Power Supply, & White Star I/O Boards, 

Relay = 24v DC 10 Amp DPDT _ 

For CPU Boards, 

Relay = 6v DC 5 Amp 4 Pole DT 
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Bemi-Conduefors / ... 
... Cross-Ref. Table 














































































































































































APPENDIX C 

Game Name. Production Start Date, Manual Part N° & CPU Jumper Infof 


CPU/Sounc( Board Sound U7S12K 


Game Name 
White Star 
Board System™ 



2* 

5B, 5C 

2* 

5B, 5C 

2* 

5B, 5C 

2* 

5B.5C 

2* 

5B.5C 


JUL94 

780502 


94 


DEC 94 
780503 


AR95 




vsaassmm 


3* 

5B, 5C 

3* 

5B, 5C 

3* 

5B.5C 

□ 

58,5C 

□ 

5C 

3* 

5C 

3* 

5C 

3* 

50 

3* 

5C 

3* 

50 

3* 

5C 

3* 

5C 

3* 

5C 

3* 

5C 


mm 

s 

5C 

□ 

5C 


Batman Forever 


J5 


3* 5C I J5 


Batman Forever JUL 95 

_ 7805038-00 

t Additional Info, for Installed/Removed Jumpers (above 1 -28 only): 
Game 1, Ver. 1, Board Combinations with ROM at Location SC 

♦ Installed Jib, J3, J4, J6a, J7a & J8 

♦ Removed Jla. J2. J5, J6 & J7b 


* Version 1 above has a 2K RAM which is a 24-pin 1C in Position 5D; 
Versions 2/3 below have a QK RAM which is a 28-PIN 1C in Position 50. 




Games 2-12. Ver. 2 or 3,8d. Combinations w l ROM at Locations 5B. 5C 

• Installed Jib, J3, J4, J5b, J6b, J7b & J8 

• Removed Jla. J2. J5, J5a, J6a & J7a _ 

Games 14-28, Ver. 3, Board Combinations with ROM at Locations 5C 
Installed Jib, J3, J5, J5b, J6b, J7b & J8 

Removed Jla. J2. J4. J5a. J6a & J7a___ 




J5 


t Additional Information for installed Jumper (above games 41-51): _ 


• Installed W6 so 8MB ROMS can be utilized. See the CPU/Sound Board Schematic 
(Sheet 2 of 3, Address Location 3E) in the games'Service Game Manual. Game 52 - 
current has a nevr CPU/Sound Board (see Pages 131-141). _ 


See Appendix A for more detailed information on Pinball Game Firmware (EPROM 
Name, Size. Part Numbers, USA Version <S Checksum and Board Locations). _ 


... Manual Part IM°. 
& CPU Jumper Info 


IpRDsRlNGS 
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APPENDIX D 

Board Tup© Table 


Game Name 


isseasiftB 


► Laser War 






520-5002-03 


520-5033-00 

2-Ripper 

520-5050-01 

520-5047-00 



X-Dfeff 


Master 520-5004-00 plus: 
620-5005-00 {Qty. 2): 7 Digit Alpha/Numeric 
520-5006-00 (Qty. 2): 7 Digit Numeric 
520-5007-00 (Qty. 1): 4 Digit Numeric 


7DigitAlpl5a&umer&omblnecl 
16DigitAI ph^fui^r&ombined 


The Star 

520-5137-01 

wars i riiojgy 
- Special Ea. 

Miscellaneous 
PC 3oards: 


Relay Board 
520-5010-00 


pRMRiNGS 


Tahia armtjnued on the next page. 
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APPENDIX D 

Board Type Table 



The X-Files 


Starship 

Troopers 


Viper Night 


Misceliarerxis 
I K; Boards: 


Miscrtlan&OLS 
I Bna-cs: 



520-5137-01 520-5136-15 520-5138-00 


520-5124-00 I 520-5126-00 I 4-Ball Trough 


520-5124-00 I 520-5125-00 




4X 7-Segment Display Beard 
520-5166-CO 


520-5137-01 520-5136-16 520-6138-00 



■2222221 ISESHl BP 


520-5082-00 !«££« Jump Ramp 







T 

515*0173-00 

b2U-5»UDD-Uo 




520-513741 


Misc?. anccus 
PC Boards: 


BUM 




520-5082-00 | 520-5083-01 | Kenny Under 


Striker I 520-5137-01 

m 


M'scHliar.ccus 
PC Boar ds: 


Relay Board Shaker Mtr. Bd Otoce Board 
520-5010 00 520-5065-00 520-5146-0:) 


520-5136-16 


DC Relay Bd. Relay Board Dioee Boa'd 
520-5066-00 52C-5C10-C0 520-5146-00 


Sharkey’s 

Shootout 


520-5137-64 520-5136-64 520-5138-00 


Miscellaneous 
I PC Boards 



Relay Board So? Exp Bo 
520-5010-00 520 6'92-00 


520-5137-01 520-5136-16 520-5139-00 


ViisoellanooLS Oct Display; jhX^jrSlct Macn 


Monopoly® 


520-5137-01 

520-5136-16 1 

1 Miscellaneous 

Relay Bd (X3) j 

1 PC Bo.rrls 

520-5010-0C 1 

520-5137-01 

1 520-5136*16 1 




Rollercoaster 

Tycoon 1 ' 1 


520-5136-16 520-5138-00 


Miscellaneous 

PC Boards: 


Terminator® | 520-5137-01 

Rise Qf the 
Machines™ 


520-5136-16 520-5139-00 


Miscellaneous 
PC Beards: 


The Lord 
ol the 
Rings™ 


520-5137-01 


Miscellaneous 
PC Boards: 



DC Relay Bd. Min.-Dct Display ;3 by SX7) 
520 -5C66-0 0 52C-5S 97-OU (R ffisc s. a .o 

IBM 

DC Relay Bd Relayed. 

520- 506600 _ 520-5010-C0 


520-5136-16 520-5138*00 


DC Relay Be Mini-Dot Display (3 by 5X7} 
520-5C6 6-00 _ 523-5221-Of) fP jr-p Enter sieni 

LED 3d Color Cot Display (4 by 5X7) 
520-5219-00 520-5225-00 (TV sti 


520-5138-00 

warm wi 

520-5055-03 

OPTO T ransmitter / Receiver 

for UK ONLY> ScK 
weid G*P*nd«- Bd. 


5006749-00 
(White-Trans.) 
5006747-00 
(BlackRec.) .. 


Board 
Type Table 


jORD^RlNGS 
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22-500 


-600 


23-700 


23-7 


8TAMDA 
Q) 9PI PART M2 


1.0 Q 090-5021-00 


1.7 Q 090-5017-00 


2.2 Q 090-5023-00 


3.1 £2 090-5022-00 


APPENDIX E 

Generic Coil Cross-Reference Guide t $ 


OILS 


090-5001-OOT 

27-1 

090-5001-OOB 

27-1 


rTHTn___ ____... 


24-940 t 


Q90-5036-00T 


090-5036-006 


090-5034-00 


090-5044-O0T 


090-5044-00B 



22-75 


.-3n 

' WkV.'.H 


22 


22-1080 f 


not available 


2.6/92.0 Q 


3.4 Q 


ft 


M iiftr 


RED-RED 


N/A 


YEL-YEL 



090-5020-10T 


090-5011-00 


090-5020-20T 


O90-5O32-00T 


090-5032-OQB 


14.2 Q 

090-5003-00 

1 23-620/30-2600$ 

2.4/75.0 Q N/A 

1090-5006-00 

14.7 Q 

090-5015-00 


QO/30-2600 $ 

3.0/83.5 Q N/A 



EmI 


3.6 Q 090-5037-03 


5.0 Q 1090*5002-00 


KM] 


090-5004-OOT 


090-500400B 


11.5 Q 090-5046-00 


33.6 Q 1090-5016-00 






Note: Ohm values may vary +/- .03 Q depending on meter calibration. 


aww nas a co/or wrap or ~&iu~biu I -- . _ _ _ 

may have the same Color Wrap of “Blu-Blu u , note the pan numbers. |_ 25-1 o0Q| 13.8 Q 

Coil Part N ? s ending with a “T* signifies the Diode is on the top of the lug; ..ending with a "B" signifies the Diode i 3 on the bottom 
• These colls are dual-wound. Also Note ; All Coll Part N’s listed Do Not Include Co l Sleeves (must 0e ordered separately). 


N/A 


GRN-GRN 


ORG-ORG 


BLU-BLU 


See Note 1090-5025-00 


BLU-GRN 1090-5041-00 
of the lug. 


090-5012-00 


090-5020-30 


090-5030-00 


i m— 





4.3 Q 

090-5042-01 

KO 

090-5061-00 

2.9 Q 1 

090-5064-02 


ggamgaKaiMiKiii^Ajca ^EsaMH i E a g iV ff a i&a»i Egwrai 



■a 


090-5059-00 . 33-1590 59 Q 515-6916-00 I 9P1 PART N2 


090-5054-00 | 32-12501 35 Q 515-691 Ml I 23-8001 3.6 Q 


50.2 Q 1090-5031 -00 |Note: 33-1590 WHT & 32-1250 YEL 1090-5053-00 


r Coil Table t ft 




Playboy 35th Anniversary tt 


ABC Monday Night Football tt 


tt A very small % cl these gomes used a 090-5020 20 coil whfch used a proto-i 


090-5020-20 


-again 

Robocop 


ZLCttlS gh!Cj 

2 


of the Opera 

2 


Back to the Future 


The Simpsons 



090-5020-20 
.vei ' 


090-5020-20 






Batman 


Star Trek 25th Anniversary 



090-5020-30 


;i 


SAME 


SAME 

SAME 


SAME 


SAME 


SAME 

SAME 


Not Used 
Not Used 


Not Used 


Not Used 


Not Used 
Not Used 


Not Used 


Not Used 


Lethal Weapon 3 


Star Wars 


Rocky & Bultwlnkle & Friends 
Jurassic Park 


M ; r: *1' ! ii 

rai 





Not Used 


Not Used 


Not Used 
Not Used 


Not Used 


Not Used 


Not Used 


Not Used ^90 5030-00 

hoi usee 23-1100 -ORG-ORG- 

Table continued on the next page. 
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Coil Cross-Ref. Guide 
&■ Flipper Coil Table 






























































































































































































APPENDIX E 

Flipper Coil Table f 


GAME NAME 

IBS 

9PI N2 / GAUGE-TL1RN8 / Color 

spins'/gauge 

-TURNS / Color ^ ? 

tiy?9i 

mPTzzitfzm 

LOWER RIGHT 


UPPER RIGHT 

Last Action Hero 

2 

wmmmm 


Not Used 

Not Used 

Tales from the Crypt 

3 

'j: XWi7ll. J i 

SAME 

Not Used 

wmmm 

The Who’s Tommy 

3 


SAME 

Mmmm 

Not Used 

WWF Royal Rumble 

4 


SAME 

miMSm 

SAME 

Guns N‘ Roses 

3 

090-5032-00 

22-1080 -YEL-GRN- 

SAME 

tmmm 

Not Used 

Maverick 

3 

BlWWil 

SAME 

Not Used 

wmmm 

Mary Shelley’s Frankenstein 

3 


SAME 



Baywatch 

4 


tmmm 

kKi3e55255B 

090-5030-00 

23-1100 -ORG-ORG- 

Batman Forever 

KM 

iwm 


Not Used 

— r 

Apollo 13 


090-5032-00 

22-1080 -YEL-GRN- 

SAME 

Not Used 

Not Used 

Golden Eye 

2 

090-5032-00 

22-1080 -YEL-GRN- 

SAME 

Not Used 

Not Used 

Twister 

2 

090-5020-20 

22-900 -YEL-YEL- 

090-5032-00 

22-1080 -YEL-GRN- 

Not Used 

Not Used 

ID4: Independence Day 

3 


SAME 

Not Used 

090-5020-30 

23-900 -GRN-GRN- 

Space Jam t 

2 



Not Used 

Not Used 

The Star Wars Trilogy - 
Special Edition t 

2 


SAME 

Not Used 

Not Used 

The Lost World: Jurassic Park t 

2 


SAME 

Not Used 

Not Used 

The X-Files t 

2 

090-5032-OOT 

22-1080-YEL-GRN- 

SAME 

Not Used 

Not Used 

Starship Troopers t 

3 

09O-5030-00T 

23-1100 -ORG-ORG- 

SAME 

Not Used 

II 

\t 

Viper Night Drivin’t 

2 

■HHMMi 

SAME 

Not Used 

Not Used 

Lost In Space t 

2 

090-503000T 

23-1100 -ORG-ORG- 

mmmm 

Not Used 

Not Used 

Godzilla f 

2 


SAME 

Not Used 

Not Used 

South Park f 

2 

iwiHaai 

SAME 

Not Used 

Not Used 


2 

090-5032-001 

22-1080 -YEL-GRN- 

090-503O-00T 

23-1100-ORG-ORG- 

Not Used 

Not Used 

Striker Xtreme (NFL) t 

3 

r l z 

i 


i mmmm 

Not Used 

Sharkey’s Shootout t 

3 


SAME 


Not Used 

High Roller Casino f 

2 


rnmmm 

Not Used 

Not Used 

Austin Powers™ t 

2 


mmwm 

Not Used 

Not Used 

MONOPOLY®! 



SAME 

Not Used 

090-5062-OOT 

23-1500-BLU-BLU- 

Playboy t 

2 


SAME 

Not Used 

Not Used 

Rollercoaster Tycoon™ t 

4 


SAME 


BH 

The Simpsons™ Pinball Party t 

6* 

■mmmibm 

SAME 

Not Used 

090-5030-001 

23-1100-ORG-ORG- 

(o With 

Ripper 

Bate) 


Flippers (Mini-Bats) on 2nd Level Playfield: 

wsmsem 

Wmmm 


Terminator® 3: 

Rise of the Machines™ f 

2 


SAME 



The Lord of the Rings™ f 

2 






t Coil Part N*s ending with a T signifies ihe Diode b on ihe top c* the lug (on ihe coil-winding side). Coil Part N*s entfng with a *B’ signifies the Diode is or the bottom of the lugs. 


r«“ T r e JoRDtWbRiNGS 
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The following table only list games that used motors. Part Numbers 


Function 


ABC Monday Night Football 


Game Name 


Phantom of the Opera 


APPENDIX F 

Motor Specification Table 


with “SIS’" will include the Wiring 


fie VV 


iw giiK 


Checkpoint 


Teenage Mutant Ninja Turtles 


Batman 




Gear Motor 24v A.C. 
325 RPM CW 


Bowman Motor 24v 
60Hz 3W 11 RPM CCW 


Bowman Motor 24v 
22V Z RPM 
Gear Motor 24v A.C. 
RPM 


4V 2 u Motor 12v 


Last Action Hero 


Tales from the Crypt 


Crane 

Left/Right Movement 
Shaker 


Tombstone 
Up/Down Movement 


4000 RPM CCW 


Bowman Motor 24v 
60hz 3W11 RPM CCW 


Bowman Motor 24v A.C. 
22 !£ RPM CW 


AutotroJ Model E Motor 24v 
4W 3 RPM 


Multi Motor 5v D.C. 


Bowman Motor 24v 
11 RPM CW 


Johnson Motor 
(Vibrator) 


Johnson Motor (Vibrator) 10.5v D.C. 
10 AMP 2950 RPM CW 


Bowman Motor 24v A.C. 
6 RPM CCW 


Johnson Motor (Vibrator) 10.5v D.C. 
10 AMP 2950 RPM CW 


The Who's Tommy 


WWF Royal Rumble 


Maverick, The Movie 


Mary Shelley’s Frankenstein 


Batman Forever 


Shaker 


Turning Paddle Wheel 


Johnson Motor (Vibrator) I0.5v D.C. 
_10 AMP 2950 RPM CW 


Motor 24v A.C. 
10 RPM 


Apollo 13 


Creature Head 
Left/Right Movement 


Cannon 

Lett/Right Movement 


Rocket 




Moon Unit 
Rotational Orbit 


Servo Motor (94102) 


Bowman Motor 24v A.C. 
60Hz 3W 6 RPM CCW 


Bowman Motor 24v 


_Km 

l»j :i a ft uiwi 


Shaker 


Golden Eye 


Appendix F: 
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Satellite 

Left/Right Movement 


Multi Products Motor 24v A.C. 
50/60HZ 3W 6 RPM CCW 


Johnson Motor (Vibrator) 10.5v D.C. 
10 AMP 2950 RPM CW 


Bowman Motor 24v A.C. 
60Hz 3W 6 RPM CW 


Harness & Connector. 


PiSrtNfi 


Bowman Motor 24v 

60Hz 3W 11 RPM CCW 

515-5256-00 

Motor D.C. (KEN) 

041-5005-00 


IliBBWH 


515-5397-00 


515-5256-00 


515-5534-00 

500-5421-00 


041-5014-00 


041-5017-00 


515-5256-00 


515-5571-00 


515-5570-00 


041-5023-00 


041-5025-00 


041-5026-00 


041-5002-00 


041-5029-00 


515-5900-00 


041-5029-00 



041-5033-00 


041-5029-00 


041-5036-00 


041-5032-00 


515-6383-00 




515-6487-00 


041-5029-00 


515-6528-00 


Table continued on the next page. 
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APPENDIX F 

Motor Specification Table 


The following table only list games that used motors. _ Part Numbers starting with “515-“ will include the Wring Harness S Connector. 


Game Name 

Function 

Specifications 

Part m 

Twister 

Spinning Disc 
with Magnet 

Multi Products Motor 24v A.C. (041-5026-00) 
50/6CHZ 3W 325 RPM CCW 

515-6347-00 


Multi Products Motor 24v A.C. (041-5052-00) 
50/60HZ 3W 3600 RPM CW 

515-6531-00 

ID4: Independence Day 

Alien Head 

Open/Close Movement 

Servo Motor 
(94322) 

041-5045-00 

The Star Wars Trilogy - S.E. 


Bowman Motor 24v A.C. (041-5058-00) 

60Hz 3W 10 RPM CCW 

515-6383-01 

The Lost World: J.P. 

mm 

Multi Products Motor 20v D.C. (041 *5059-03) 

9 RPM Non-Directional 

515-6715-03 

Shaker 

Johnson Motor (Vibrator) 10.5v D.C. 

10 AMP 2950 RPM CW 

041-5029-00 

The X-Fiies 


Multi Products Motor 20v D.C. 

9 RPM CCW 

041-5057-00 

Starship Troopers 

Warrior Bug 

Forward/Reverse Movement 

Haydon Switch & Instrument, Inc. Stepper Motor 
12v D.C. 4.6W (041-5062-00), Series 36000: 
1.4-0 (Non-Captive Shaft not ind.) HSI #36864-12 
(Unipolar) Travel oer Step: .004 Step Anqle: 15* 

515-6794-00 

Requires T Shalt: 

530-5503-00 

Lost In Space 

ii 1 !' 'a 

Multi Products Motor 24v A.C. (041 -5046-00) 
50/60HZ 3W 325 RPM CCW 


Godzilla 

Shaker 

Johnson Motor (Vibrator) 10.5v D.C. 

10 AMP 2950 RPM CW t 

041 -5029-01 

Harley-Davidson® 

Shaker 

na t. r r - 1 n— 

041-5029-01 

Will II m ■glra.l Wi:!iil=!iM 

Autotrol 24v A.C. (041-5072-02) 

20 RPM CCW 


Striker Xtreme (NFL) 



515-7071-00 

Sharkey's Shootout 

Mystery Ball 

Rotating Movement 

Hankscraft Motor Model-E 24v A.C. (041-5076-00) 
50/60HZ 3W 20 RPM CW 

515-7095-00 

High Roller Casino 

— 

Multi Products Motor 20V D.C. (041-5078-00) 

17 RPM CCW 

515-7153-00 

Up/Dn. Ramp In Slot Mach. 
Lift Up/Down Movement 

Haydon Switch & Instrument, Inc. Stepper Motor 
12v D.C. 4.6W (041-5062-00), Series 36000: 
1.4"0 (Non-Captive Shaft not Incl.) HSI #36864-12 
(Unipolar) Travel per Step: .004 Step Angle: 15° 

515-6794-00 

Requires Shaft 

530-5503-01 

Austin Powers™ 

Time Machine 

Rotating Movement 

Multi Products Motor 24v A.C. (041-5079-00) 
50/60HZ 20RPM CCW 

515-7141-00 


Autotrol Motor 24V A.C. (041-5081 -00) 
50/60HZ 4W 10RRM BI-DIrectional 

515-7171-00 


Hankscraft Motor Model-E 24v A.C. (041-5030-00) 
50/60HZ 6RPM CCW 

515-5900-00 

Monopoly® 

Mini-Flipper (Waterworks) 
Rotatinq Movement 

Multi Prod. Motor & Gear Box #7000 EX00159A 
20v D.C. 50/60HZ 85RPM CC/CCW 

041-5083-00 

Playboy 

Trlanaular Billboard 
Rotating Movement 

Autotrol Motor (BD511 150-1387) 24v A.C. 
50/60Hz 12RPM Bi-Directional 

041-5086-02 


Multi Products (3680) Motor 12v DC 

10/12 RPM CC/CCW 

041-5075-04 

Tease Drop Screen 

Lift Up/Down Movement 

Haydon Switch & Instrument, Inc. Stepper Motor 
12v D.C. 4.6W (041-5062-00), Series 36000: 
1.4"0 (Non-Captive Shaft not ind.) HSI #36864-12 
(Unipolar) Travel per Step: .004 Step Anqle: 15° 

515-6794-00 

Requites 7" Shaft: 

530-5503-00 

Terminator® 3: 

Rise of the Machines™ 

Backbox Ball Shooter 
Up/Down Movement 

Multi Products Motor 24V A.C. (041-5079-01) 

21 RPM CW 

515-7317-00 

The Lord of the Rings™ 

Balrog (Motor & Gate) 

Open/Close Movement 

Multi Prod. Motor 20V D.C. Series 600B (orequiv.) 
50/60Hz 10 RPM Bi-Directional 

041-5088-01 


No motors were used on the following games: Laser War, Secret Service, Torpedo Alley, Time Machine, 
Playboy 35th Anniversary, Robocop, Back to the Future, The Simpsons, Hook, Guns N’ Roses, Baywatch, 
Space Jam, Viper Night Drivin', South Park, RolierCoaster Tycoon" and The Simpsons"Pinball Party. 

t Please Note: “ -01 ‘ Shaker Motor is Not Compatible with old Shaker Motor 041-5029-00 (Shaker Motor Assy. 
515-5893-00). THIS NEW MOTOR CAN ONL Y BE USED IN NEW SHAKER MOTOR ASSY. 515-5893-01. 
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APPENDIX G 

Part Number Prefix Classification Codes 


I. 


Electrical Source, Energy & Signal Converters 

010- Transformers 

031- Speakers 

090- Solenoids (Coils) 

II. Conductors, Connectors & Insulators 
034- Line Cords 

036- Cable and Harness Assemblies 
041- Motors 

045- Connectors (All Types) 

077- Lamp Sockets 


III. 


Circuits & Circuit Elements 

100- ICs 

110- Transistors 

112- Diodes 

121- Resistors 

123- Resistors (Variable & Adjustable) 

124- Regulators & Bridge Rectifiers 

125- CAPS 
140- Crystals 
165- Light Bulbs 

180 - Sw i tch es- 

190- Relays 


IV. 


Bolts, Screws, Nuts & Washers 

231- Bolts 

232- Screws (Pan Head) 

234- Screws HWH) 

237- Screws (Misc.) 

240- Nuts (Miscj 

242- Washers Flat, Round) 

244- Washers Split Locki 

246- Washers Lockers, External Tooth) 


V. 


Mechanical Components 

249- Rivets 
251- Pins (Dowel) 

254- Stana-Offs, Spacers and Shims 
260- Steel Ball 

265- Springs (Extension) 

266- Spring^ (Compression) 

269- Springs (Washers - Belleville, Wave) 
280- Grommets and Bushing 


VI. Handles, Locks, Catches & Latches, Keys & Hinges 

355- Handles, Locks, Catches & Latches and Keys 
390- Hinges 


VII. Fabricated Parts (In-House Assemblies) 

500- End Product (Systems and Models) 

515- Sub-Assemblies 

520- Printed Circuit Boards (PCBs) 

522- Display Glass 
525- Wood Parts 
530- Screw Machined Parts 
535- Fabricated Parts 

545- Molded (Extruded) Plastic/Rubber Parts 
550- Molded (Inserts) 


VIII. 


Bulk Materials 

600- Braided Ground Wire 
Stranded Wire 
Ribbon Cable 


601- 

602- 


626- 


■Gtc cvTiroTOh rrn kTxi biny T 
Foam Rubber 


IX. Miscellaneous 

705- Packing & Shipping Items 
820- Decals and Labels (Sets & Misc.) 
830- Butyrate (Plastic Pieces) 

900- Game Posters 
960- EPROM (Raw Part) 

965- EPROM (Programmed Part) 
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APPENDIX H 

Piayfield Inserts (Plastic Light Covers) 


Patterns: STARBURST STARBURST STARBURST STARBURST STARBURST 

STARBURST CIRCULAR CIRCULAR CIRCULAR CIRCULAR CIRCULAR 


I^W^l 

|§^iks:§| 


STIPPLE 


STARBURST 

CIRCULAR 


2 -V 4 " 0 


550-5005-XX 


PLAIN 

CIRCULAR 


%'■ 0 ) 


550-5000-XX 


STARBURST 

CIRCULAR 


550-5006-XX 


PLAIN 

CIRCULAR 

( 2-3/4" 0 1 


550-5001-XX 


PLAIN 

CIRCULAR 


550-5002-XX 


PLAIN 

CIRCULAR 


550-5007-XX 


STIPPLE 

CIRCULAR 


550-5008-XX 




550-5003-XX 


PLAIN 

CIRCULAR 


1-3/i 6 " 0 ] 


550-5009-XX 


1-V 2 " 0 \ 


550-5004-XX 


PLAIN 

CIRCULAR 


550-5010-XX 


WHITE STAR 

(only in white) 



550-5011-XX 550-5012-XX 550-5048-XX I 550-5019-XX 


STIPPLE STIPPLE STARBURST PLAIN PLAIN PLAIN 

RECTANGULAR RECTANGULAR RECTANGULAR RECTANGULAR RECTANGULAR RECTANGULAR 




1-V2" X 3 /4" 1- 5 /8" X I-V 2 " 


550-5018-XX 

550-5051-XX 

STARBURST 

STARBURST 

MINI SHIELD 

LARGESHIELD 


V / 

550-5024-XX 

550-5025-XX 





2 -V 4 " X 1 -Ve" I 1 -V 4 " X I-V 2 " 2 " X 2 -V 2 " 


550-5050-XX I 550-5063-XX 


PLAIN 
HOT DOG 


550-5020-XX 


STARBURST 


550-5021-XX 


STARBURST STARBURST STARBURST 
ARROW-SMALL ARROW-LARGE ARROW-HEAD 

SMALL 



550-5022-XX 


STARBURST 

BULLET 


550-5023-XX 



550-5013-XX 550-5070-XX 550-5014-XX I 550-5015-XX I 550-5016-XX I 550-5017-XX 


Note: The shapes and sizes shown above are not to scale. Some shapes may no longer be available in every color. 

Instructions: Parts which may come in various colors (i.e. targets, some posts, piayfield inserts, etc.) end in a 2-dlgit N s which correspond 

to the color of that part. The "-XX" In Part N°s which may come In various colors should be replaced with the desired 2-Digit 
N J . corresponding to the color desired. Not all colors may be available. 


PLASTIC PART COLOR CHART 


FiTinSiiMiiH im 


Color 


Amber 


Green 


Blue 



Color 


Fluor. Blue 


-1 3 | Teal Green 


Fluor. Green 


Piayfield Inserts 
(Plastic Light Covers) 


pRDsRlNGS 


Color 


1 5 Luminescent 


Gold 


Trans. Brown 
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For Items A-E, for the Target Assembly use the "500-" SPI N B ; 

For the Target Assy, with Rear Mount add "R" to "50b- m SPI N°; 

For just the «Target lnsert» use the "545- M SPI N s . 

Items A-E come in various colors. These targets may not be 
available in every color. The "-XX" in should be replaced with the 
desired 2-Digit N* for the color desired described in the Chart V. 

As of date of print, the following colors were used for Items A-E: 
-Ot Clear (A, D); -02 Red (A, B, C, O, E); -03 Amber (D, E); -04 Green (A, B); 

-05 Bite (C); -06 Yellow (A, C), -09 Purple <B, D); -11 Fluorescent Green <A, B, O). 
See Section 3, Chapter 2, Go To Diagnostics Menu, for switches 
used corresponding to the Switch Matrix Grid of this game. 


PLASTIC PART 
COLOR CHART 

wmi 


Clear 


Red 


Amber 


Green 


Blue 


Yellow 


Orange 


White 


Purple 


ETl ^— 
BTIEEE^M 



-15 I Luminescent 


Gold 


l N ° STAND-UP TARGET NAME 


Stand-Up Target Narrow (Insort) 


Stand-Up Target Square (Insert) 


Stand-Up Target Rectangle (Insert) 




SPI PART N* N 9 STAND-UP TARGET NAME 
545-6138-XX 


Modular Stand-Up Target Round Assy. 


Stand-Up Target Round (Insert) 




SPI PART 


500-6075-XX 


545-6075-XX 


IF 

IA 



|Su • lilt 


_ 

STAND-UP (FLAT) TARGET NAME 

SPI PART N ? 

1 

T Round Stand-Up Target Assy. 

- r i Kfrt-i'A Roft pf/rfpi()i 

500-5835-XX 

1 A* 

—rTj.MC (ll CIVl 1) f\oo iv.fws.lN.vvl 

Switch & Target Assy. 1“ Round 

_L INCLUDE: 
515-5966-XX 

IB 

Mounting Bracket 

535-6896-00 


SPI PART w? NS_STAND-UP (FLAT) TARGET NAME SPI PART N 9 


* Hole: Item 2A. ts a rivaled Sub-Assy, which includes the Idkwlng Hems for reference: 
At— Slack Sw-lchRadus End (180-5133-00), A2-~ Washer 5/16’(242-5017-00), 

A3— Rivet 1/8’aX3/16’(249-5001-00)and A4— Rectangular Target(545-5145-XX). 


■ I I fftj -ft 


1 " Sq. Stand-Up Target Assy. 




500-5232-XX 


/ii.fl Sv' ca vj i B<a i i 




6-32 X a /4 HWH Swage (Qty. 2) 237-5976-05 

1E Switch Diode, 1N4001 112-5001 -00 

1F Foam Pad 626-5029-00 

* Note: Hem 1 A. is a rivaled Sub-Assy, which includes the following items for reference 
A1- Slack Switch Radius End <160-5133-00), A2— Washer 5/16* (242-5017-00), 

A3- Rive* 1/8’0 X an 6" <249-5001 -00) and A4- r Round Target (545-5456-XX). 

2 1 ' X I V Stand-U p Rect. Target Assy. 500-5321 -) 

ORDERING AfeOVE ’ (ITEMJ2) AS^ ^1^ N 9 WILL INCLUDE* £ 
2Ai Sw. & Target Assy. 1* X 1v*" Rect. 515-6027-XX 

Items 2B-F are identical to 1B-F Same as 1B-F 

Item 2 Table Note continued - w - TU r 
in the next column. n *Tic__ 


237-5976-05 3At Sw. & Target Assy. 1" Square 515-5162-XX 

112-5001 -00 Items 3B-F are identical to 1 B-F Same as 1 B-F 

626-5029-00 i Note: Item 3A, is a riveted Sub-Assy, which includes the Mowing Hems for reference: 
ims tor mfcrpnrp A1 “ s,ack Swtch Radius End (180-5133-00), A2— Washer 5/16' (242-5017-00), 

42-5017-0O) A5_ Rive * 1/8 ‘ 6 * 3/l6 ‘ (249-5001-00) and A4— 1 - Square Target (545-5470-XX). 

545-5456-XX). 4 Narrow Stand-Up Target Assy. 500-5857-XX 

500-5321 -XX ORDERING ABOVE 

UCivbEi Mi 4A? Sw. & Target Assy. Narrow 515-5967-XX 

515-6027-XX Items 4B-F are identical to 1 B-F Same as 1 B-F 


Same as 1B-F 


Appendix 


X Note: item 4A, is a riveted Sub-Aasy. which includes the following items lor reference: 
Al— Stack Switch Square End (180-5132-00), A2— Washer 5/16‘ (242-5017-00), 

-- A3- Rivet 1/8’ o X 3/16' (249-5001-00) and A4— Narrow Target 

■ ^ (545-5210-XX). 


JpRD&iRlNQS 


Stand-Up 

Targets 









































APPENDIX J 

Coin Cards (USA & international Pricing Defaults}___ 


Sec. 3, Chp. 4, Go To Adjustments Menu. Adj. 6, Game Pricing, USA & Infl. Standard Pricing Select Table, summarizes Custom or Standard Pricing Schemes these Coin Cards represent 


USAS 
or CANADA 


DENMARK 1 


USA 5 



c 

I 

DENMARK 2 


EURO 1 


EURO 2 


USA 2-7 


or CANADA 


USA or CANADA 
Custom t 



Front 

755-5400-02 


Back 

755-5400-02 t 


AUSTRALIA 1 or AUSTRALIA 2 or 
NEW ZEALAND 2 NEW ZEALAND 1 



Front 

755-5406 


EURO 3 



Back 

755-5406-00 


EURO 4 



Front 

755-5402 


EURO 5 



Back 

755-5402 


EURO 6 



1-Sided 
755-5401-01 


EURO 7 



1-Sided 
755-5401-02 
EURO 8 



1-Sided 
755-5401-03 


EURO 9 



1-Sided 
755-5401-04 


EURO 10 



II c.-ir- siw mm 


EURO 11 


1-Sided 
755-5401-11 

NORWAY 1 


1-Sided 


EURO 12 




1-Sided 
755-5401-12 

NORWAY 2 


1-Sided j 1-Sided 
755-5401-07 1 755-5401-08 

:jroPS~ EtiR0w.;& ToPSfEURQ:!;: 
. Custom *: Custom *1$ 



Front 

755-5401-20** 


SWEDEN 1 




1-Sided 
755-5401-09 


JAPAN 


¥100=l>s®*1 



1-Sided 
755-5401-10 


JAPAN 
Custom t 



Front Back 

755-5401-20 *t* 755-5408-00 _ 755-5408 


SWEDEN 2 SWITZERLAND 1 SWITZERLAND 2 



Front 

755-5403-00 


UK 1 



Back 
755-5403-00 


UK 3 


f£1.00 = B^>x3l 

l£2.00=IJ^x7j 


Front 

755-5407-00 

Back 

755-5407-00 



Front 

755-5404-00 


UK 5 



Back 

755-5404-00 


UK Custom t 




Front 

755-5405-00 


< ToPS“UK 
I Custom . 


Back 

755-5405 


Custom *t* 





Coin Cards (USA & 


Intn'l Pricing Defaults) 





mm® 

G?9| 

•TlfLC 


Coin Card(s) in- 1 
ducted vrith this 1 
Pinbaii game is da-J 
let mined by otigi -1 
nal shipping coun-\ 
try destination. I 

































































































































Parts Order Checklist Notes 
















GLOSSARY OF TERMS 


A Followed after a number means “Amp." or Ampage in an expres¬ 
sion relating to an electrical object, (e.g. 8A). 

AC (Acronym) Alternating Current. 

Adj. (Abbreviation) Adjustment(s). 

Assy. (Abbreviation) Assembly. 

Au. (Abbreviation) Audit(s). 

Bd. (Abbreviation) Board. 

BOT (Abbreviation) Bottom. 

Brkt (Abbreviation) Bracket. 

Bridge Rectifier A configuration of a diode that allows current to 
flow in one direction producing both positive and negative pul¬ 
sating DC Voltages. 

Color Coding See Appendix H or I, Plastic Part Color Chart or Sec¬ 
tion 4, Chapter 1, Playfield - Plastic Posts & Spacers. 

Combination (Combo) [Shot] Any variable pinball shot(s) made 
successively. 

Conn. (Abbreviation) Connector. 

CMOS Short for COSMOS (Complementary Symmetry M.O.S.); 
Complementary Metal-Oxide Semi-Conductor. 

CN (Abbreviation) Connector (e.g. CN5-P3). 

CT (Abbreviation) Center. 

DC (Abbreviation) Direct Current 
DT (Abbreviation) Drop Target(s). 

DOTS (Acronym) Diode On Terminal Strip. 

EB (Abbreviation) Extra Ball. 

Eject Playfield surface device to kick ball back into play; Saucer. 

EPROM (Acronym) Erasable Programmable Read Only Memory. 
Can be erased using UV Light and re-programmed. 

e.g. (Abbreviation) Latin-Exempli gratia. For Example. 

EOS (Acronym) End-Of-Slroke (l.e. Switch for flipper). 

F (Abbreviation) Fuse (i.e. F23). 

GA-Tum Gauge & Turn describing the windings on a coil (e.g. 23- 
800, 23 is the gauge of wire and 800 Is the amount of windings. 

G.l. (Abbreviation) General Illumination (Lamps). 

HWH (Abbreviation) Hex Washer Head. 

1C (Acronym) Integrated Circuit (As in after 24-Pin 1C). 

ID or I.D. (Acronym) Inside Dimension, 
i.e. (Abbreviation) Latin- Id est. That is. 

10 or I/O (Abbreviation) Input / Output (e.g. I/O Power Driver Bd.) 
LT, LtorL. (Abbreviation) Left. 

Laser Kick A coil/plunger used above the playfield to kick pinball 
back into play. 

LED (Acronym) Light Emitting Diode. 

Loop [Shot] Continuously up a ramp and back to the flipper. 

Lwr. (Abbreviation) Lower. 

Orbit [Shot] From the left or right flipper around the back rail of the 
playfield back to the flipper. 

MB (Abbreviation) Magnet Board. 

M-BALLorMBALL (Abbreviation) Multiball™ More than 1 ball in 
game play. 

MID (Abbreviation) Middle 
Non-Reflexive See Reflexive. 

No. or N* or # (Abbreviation) Number 
NPF (Acronym) No Problem Found. 

N.C. or NC (Abbreviation) Normally Closed. 

N.O. or NO (Abbreviation) Normally Open. 

NS (Abbreviation) Not Stuffed. (Use in Part Listings. Sec. 5) 

OD or O.D. (Abbreviation) Outside Dimension. 

P (Abbreviation) Pin (e.g. CN5-P3). 

PCB (Acronym) Printed Circuit Board 


P/F (Abbreviation) Playfield. 

PIA LED (Acronym) Peripheral Interface Adapter Light Emitting Di¬ 
ode.. This is a diagnostic LED on the CPU; it should not be lit 
during normal operation of a pinball game. 

Plumb Bob Tilt Weight on Tilt Assembly. 

PPH (Abbreviation) Phillips Pan Head. 

Pop(s) Another term for Turbo Bumper(s). 

PPB (Acronym) Playfield Power Board ("Popcorn-Popping Bd."). 

PREV (Abbreviation) Previous. 

PSB (Abbreviation) Power Supply Board 

RAM (Acronym) Random Access Memory. RAM can store input In¬ 
structions and supply output information. 

Reflexive/Non-Reflexive Reflexive— Solenoid Drive Transistor is 
enabled directly by a switch closure on the (Relating to CPU 
Boards) solenoid assembly (Ver. 1/2). 

Non-Reflexive— Solenoid Drive Transistor Is enabled by the 
CPU after reading a switch closure In the Switch Matrix (Ver. 

3). Also note: All CPU Boards are backwards compatible (e.g. 
Jurassic Park/Ver. 3 to Time Machine/ Ver. 2). Swapping a 
Ver. 2 Board to a Ver. 3 is not possible due to the special sole¬ 
noids section (i.e. Slingshots, Turbo Bumpers, etc.) changing 
from REFLEXIVE to NON-REFLEXIVE on Ver. 3 Boards. 

Relay An automatic switch operated by current in a coil. 

ROM (Acronym) Read Only Memory. ROM cannot store input in¬ 
structions but can supply output information. ROM can be pro¬ 
grammed only once. 

RMA (Abbreviation) Return Merchandise Authorization Number 

RT, RL or R. (Abbreviation) Right; ("R" at the end of Target Assy. 
Part N- signifies Target Insert is Reversed.) 

RO (Abbreviation) Rollover (switches). 

Saucer See Eject. 

Scoop A hole into the playfield. A metal scoop is in place to guide 
the ball into the kick-back under the playfield. 

Slam Tilt A switch which closes when the game is slammed into or 
the Coin Door is slammed shut. Depending on adjustable set¬ 
tings, will cancel game in play when the number of closures re¬ 
quired is achieved. 

SMB (Abbreviation) Shaker Motor Board. 

Solenoid A coil used for Electro Magnetic devices such as relays, 
flippers, slingshots, etc. 

SSFB (Abbreviation) Solid State Flipper Board. 

STEP Refers to the service switches on the coin door. 

Sub-Assy. (Abbreviation) Sub-Assembly. 

S-U or S/U (Abbreviation) Stand-Up (targets). 

TM (Abbreviation) Trademark 

Transfer [Shot] Maneuvering the ball in play from one flipper to the 
other. With ffipper in the up position and the ball cradled by that 
flipper one would activate the ffipper button in a ouick repetitive 
manner to bounce the ball to the other side. Skilled players 
can rebound the ball off the slingshot. 

Tri-Ball Three balls In play. 

TTL (Abbreviation) Transistor-Transistor Logic 

Upr. (Abbreviation) Upper. 

V or v (Abbreviation) Volt(s). 

Ver. (Abbreviation) Version. 

VUK (Acronym) Vertical Up-Kicker (Super or Standard). 

X (Abbreviation) Times" A multiplier; also used in dimensions. 

X-Ball An undetermined number of ball(s) during game play. 

Zener Diode A semi-conductor diode used for voltage regulation. 
Application depends on reverse break-down voltage. 

“-O0B" M B" at the end of Coil Part Numbers signifies that the diode 
is attached to the bottom of the lug. 

"-OOT" T* at the end of Coil Part Numbers signifies that the diode 
is attached to the top of the lug (the side nearest the coil-wind¬ 
ing). 
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WARRANTS ONLY TO THE INITIAL PURCHASER OF ITS PRODUCTS THAT THE 
I™ 1 ' 8 I ED B EE0 , W . ARE FREE FROM DEFECT8 IN MATERIAL AND WORKMAN8HIP UNDER NORMAL U8E AND 
9ERVICE FOR THE WARRANTY PERIOD SPECIFIED: 


PRINTED CIRCUIT BOARDS (GAME LOGIC): 
DOT MATRIX DISPLAY 80ARD8: 

NO OTHER PART8 OF SELLER'S PRODUCT ARE WARRANTED. 


2 MONTHS 
9 MONTH8 


rXoToionTrino R 10 D 8 ARE EFFECTIVE FROM THE INITIAL DATE OF SHIPMENT FROM SELLER TO ITS AUTHORIZED 
UIoTKiduTvRo< 

8EL . LERBE * AT ,T8 OPTION. TO REPAIR OR REPLACE PRODUCTS WHICH ARE RETURNED TO 
SELLER DURING THE WARRANTY PERIODS SPECIFIED. PROVIDED: 

1. 8ELLER IS NOTIFIED PROMPTLY UPON DISCOVERY BY PURCHASER THAT 8TATED PRODUCTS ARE DEFECTIVE. 

2. 8UCH PR0DUCT8 ARE PROPERLY PACKAGED AND THEN RETURNED FREIGHT PREPAID. TO SELLER'S PLANT. 

LA ! MnM.?£L^ L Y T0 ANY PART8 DAMAGED DURING 8HIPMENT AND/OR DUE TO IMPROPER 
mmr l ™ , n 0 MP u UE ,J, 0 1 I^ R0PER INSTALLATION OR USAGE. OR ALTERATION. IN NO EVENT SHALL THE SELLER BE 
|r ,AREE F ? R A| W ANTICIPATED PROFIT8. L08S OF PROFIT8, L09S OF USE. ACCIDENTAL OR CONSEQUENTIAL 


STERN® PINBALL, INC. PRODUCT. . " 






WARRANTY DISCLAIMER 

EXCEPT AS SPECIFICALLY PROVIDED IN A WRITTEN CONTRACT BETWEEN 9ELLER AND PURCHASER. THERE ARE NO 
fitnIss tor aparticular PtwroUT L,ED ' ,NCLUD,NG AMY IMPL,ED WARRANTIE8 0F MERCHANTABILITY OR 


CAUTIONS, WARNINGS 


NOTICES 


Caution 

PARTS AND EQUIPMENT MODIFICATIONS ARE NOT RECOMMENDED 
^5 R * P r-rc«r ^1 . U ,- 8E 0F N0fJ - 8TER N@ P,NBALL INC. PART8 OR MODIFICATIONS OF GAME 
2 Sficn PlAY ' 0R MAY CAU8E INJURIES - TRANSPORT PINBALL GAMES WITH 

HINGED BACKBOX IN THE DOWN POSITION ONLY! ALWAY9 TAKE GREAT CARE WHEN SERVICING ANY GAME 
ALWAYS READ THE SERVICE MANUAL BEFORE REPLACING OR SERVICING COMPONENTS. SUBSTITUTIONS OF 
PART8 OR EQUIPMENT MODIFICATIONSMAY VOID FCC TYPE ACCEPTANCE. 

U^AIways Disconnect The Line VoHage Before Servicing. 8ome Parts May Still Hold Current When Unplugged. 

Warning 

A THIS pDUIPMENT GENERATES. USE8. AND CAN RADIATE RADIO FREQUENCY ENERGY, AND IF NOT INSTALLED 
™^£ N /Li/ 8ED N ACCORDANCE WITH THE INSTRUCTIONS MANUAL. MAY CAUSE INTERFERENCE TO RADIO 
P ATI0N8 ' ,T HA9 BEEN TE8TED AND FOUND TO COMPLY WITH THE LIMITS FOR A CLASS A COMPUTING 
R^l C n E n P ,^, 9 . UAN .LI? 8 “ BPART J 0F PART 15 0F FCC RULE8 ' WHICH ARE DESIGNED TO PROVIDE REASONABLE 
™io T c2mDMc2r OPERATED IN A COMMERCIAL ENVIRONMENT. OPERATION OF 

122 E St Jf, A D r E8 „S A e L n A T R « EA 19 L,KELY T0 CAU9E INTERFERENCE IN WHICH CASE THE USER AT HIS 
imVcdccdS 8 / W LL BE REQUIRE0 T° take WHATEVER MEA9URE8 MAY BE REQUIRED TO CORRECT THE 

IN I tKrtKfcNvfc* 

RF INTERFERENCE NOTICE, CABLE HARNESS PLACEMENTS AND GROUND 9TRAP ROUTING ON THI8 GAME HAVE 
BEEN DESIGNED TO KEEP RF RADIATION AND CONDUCTION WITHIN LEVELS ACCEPTED BY THE FCC RULES. TO 

HARNESSES AND RECONNECT GROUND STRAP8 TO THEIR ORIGINAL 
PLACEMENTS, IF THEY BECOME DISCONNECTED DURING MAINTENANCE. 

Notices 


™' 890Cl,MENT AND THE DATA DISCLOSED HEREIN OR HEREWITH IS NOT TO BE REPRODUCED (EXCEPT WHERE 
n?.L D «i C ! R ,?,]H ER W18E DISCLOSED IN WHOLE OR IN PART TO ANYONE WITHOUT WRITTEN CONSENT OF 
nS? ,rSJl THI9 MANUAL, THE COMPANY NAME AND DEVICES AND THE 

R!£.2tlL? F THE MANUAL IT8ELF, ARE PROTECTED BY FEDERAL PATENTS (AND PATENT8 PENDING), DESIGN 
REGISTRATIONS, TRADEMARKS AND COPYRIGHTS. ACTION WILL BE TAKEN IN THE EVENT OF INFR NGEMENT OR 
IMITATION. THE RIGHT 18 RESERVED TO CHANGE SPECIFICATIONS WITHOUT PRIOR NOTICE. 

® 2003 Manufactured bry Stem® PfobeJ), Inc. - fTHE _ ilPTii CopuriftM© 1998 BETA-BRnEartd 

lODT^oFijTXTrx 1 ^ 

All Rjghls Raaerved. Made ih U8A. ; I V_/r\i_/THE *VI \VlXl 


© 2003 Manufactured by Stem® Pkibefl, Inc. 

Portals, Icon Designs. ToP8™ Logo k al related indioia 
are trademarks of Stern® Pinball, Ino. 

All Rights Reserved. Made in the U9A. 




‘MuHfcafl" is a registered trademark of 


Rings 






Stales Patent and Trademark Office. 
All Rights Reserved. 


An AOL Time Warner Company 


2gSrsagS£S?&2S» chk n Ki b h 9 „’?Ffl SBion- ■ Wffi ,nc t - " *5«M» ■ tko Lord ■ if, B n*««hit. of Ihe Ri^g ■. 

r. d , W euenl6 Brd places therein ar< 


(Creative Electronics i 


l , , -v ■ Vr\ ' ...v. ,«.*..**. iwornu. nw wwru ot ku>» 8 , tne reuowsmp oi rne Kltjj , 

! , J rJ h X "t'i 1 "' of K,a & r d , *** names M lhe cl^raolers, Hems, ovenfe and pieces thctsta are 
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In SWITCH MENU 

also select: 



MfilgtCO TO DIAGNOSTICS HEHUjfgJgl 



a C0JJ.lL ft M PjF W 5 Hj CJL R 1 MORE 
CD TO SWITCH MENU @ffi3 



ACTIVE and 
DEDICATED 
SWITCH TESTS 


SWITCH MATRIX GRID &• DEDICATED SWITCHES (fornotes&locations,se e Page DR. 4 or 17) 


Q1 

|GRN-Bft»lGRNr| 

1 cNs-pt | or 


Q2 


Q3 


04 


Q5 


Q6 


GRN-ORG GRN-YEL . 

mt&pm I cn5 -m 


QRN-BLK GRN-BLU ; 

eN5-R &*mnsm 


Q7 

GRN-VIO 

CNSP8 


U4Q0J 

IWHT-BRNI 
CN7-P9 

iNumber. 

U400 

WHT-RED 

CN7-P8 

SwPa rtMumtef: 

Si U400 

WHT-ORG 

CN7-P7; 

SwPaqNi 

U400 

| WHT-YEL 
CN7-P6 

Sw.PatW 

U401 

IWHT-GRN 
CN7-P5 

iNumta 

U401 
IWHT-BLU 
CN7-P3 

m 

U401 

| WHT-VIO 
CN7-P2 

tfJtmbw 

U401 
| WHT-GRY 
CN7-P1 


J8Q-Sl6fOO 
ConDoot 

4TH 

COINSLOT 


J80-5204-flp 
CofriDoor 

6TH 
COINSLOT 


Bc1cmiP£_ 

LEFT 

vux 

_180 SVT6-01 

8etavPtf 
STANDUP 


w 


[15-6027-08 


RIGHT 
COINSLOT 
-19. 

CoinOotx 
CENTER 
COINSLOT/ 
DBA 


tekmW 
4-8ALI 
TROUGHS 
<1EFT> 

R3 BdowP/F 

4-BALL 

TR0UGHI2 


AfiovePff 
SWORD 
LOCK 
HIGH 

AtaeP/F 
SWORD 
LOCK 

MJD 

^ 1 80-513 9-Q? 
pl AfxvePT 
SWORD 
LOCK 
LOW 

■ 1 80511^ 

PI 9 eiwPtf 
RIGHT 
ORBIT 
LOW 

6227-0? 


ttWveP/L_ 
RIGHT 
RAMP 
ENTER 

msoig. 


I*ihP/F 

MNIPF 

U.L 

180-506700 


AbcveftP 

8ALR0G 

HIT 


BetowP/F 

4-BALL 

TR0UGHI3 


immoi 


AboveP/F 

RIGHT 
ORsir 
. HI 


1 SJS119 00 
El 6dC*P/F 


5TH 

COJNSLOT 


180-5160-00 


BebnP/F 

SHOOTER 

LANE 

.mmm. 


RIGHT 

RAMP 

TARGET 

Abowefif 
RIGHT 


IMIS' 


PALANTIR 

515-5162-08 


S CoinDoor 

coitSor 

180-5204-00 

PBI BebwP/T 

4-BALL 

TROUGH 

VUKOPTO 

StfSw. t4tote 

Pi AbcveAF 

RAIL 

RAMP 

EXIT 

180-5197-00 

E9 BeSewP/F 

RIGHT [Hi 

vuk |y| 

180 51164)1 

PI 

m 

Hl 

| CosiDoof 

Ea BelovwP/t 

B1 AbcweP/F 

FH 8e*»PJT 

bl BefcMrfVF 


BAIROG 
OPEN 
180-51190? 


BefwrP.V' 

BALROG 

CLOSED 


BelowWF 

TOP 

VUK 


Mfli-WF 

MINIPF 
U-R. 

. 1 BO-5057 00 

jar Mni-P/F 
MNIPF 

IX 

p3 Mrtf4»/F 

M-NIPF 

LR. 


ya i 
TO Be* 


BeiowP/f 

LEFT 

ORBIT 

LOW 


LEFT 

RAMP 

ENTER 

EfiEBiZ 

AtweP/F 

LEFT 

RAMP 

MADE 


eetowP/F 

LEFT 

BUMPER 

180-5015-03 


_Q8 

GRN-GRY | 
CN5-P9 

tr 


BetowP/F 


LEFT 

OUTLANE 


INNER 
LOOP 

^1 80-5190-28 
pl BatovvP/F 

LEFT 
TOP 
LANE 

27-02 


BelowP/F 

RIGHT 
BUMPER 
^ 1 80-5015-03 
B1 eeio*p/F 

80TT0M . 
BUMPER 


H54fl... 


BfetowP/F 
MIDDLE 
TOP 
LANE 
0 6227-C 
8ftor/P7F 

RIGHT 

TOP 

LANE 


3-5196-00 


BekwP/F 
LEFT 
RETURN 
LANE 

^ 5 00-6227-02 
PI BelrwP/F 

LEFT 

SLINGSHOT 
„_ J 8 0-50S4 

AOfy/ePff Pi BeiowPff 

SPINNER 


>3>x > 

ra am 


1MiS.iJ0-.28_ 


BelowP/F 

SPOT 

RING 

£15-5162-0? 


RIGHT 

OUTLANE 

6227-02 


I SOP 
f 


| BartPane) 

RING 

MADE 


TROUGH 
ft §057 40 


InCabine* 

START 
BUnON 
180-5174-CO 
JUJ mcabhel" 

TOURNAMENT 

START 

3-5174-00 


BebwP/F 

RIGHT 

RETURN 

LANE 

6227432 


3 MowW 

SLINGSHOT 


inCaboet 
¥ 



U206 
I GRY-BRN 
CN6-P2 

I Sw PattKJumbw: 

U206 

I GRY-RED 
CN6-P3 

Sv/.Painunbef: 

ym. 

IGRY-ORG 
CN6-B4 

W.Pl_ 

U206 
| GRY-YEL 
CN6-P6 

tNunfle*: 

U206 
| GRY-GRN | 
CN6-P7 

Number 

U206 
| GRY-BLU 
CN6-P8 

[Number: 

U209 

GRY-VIO’I 

cmml 


GROUND 
BLK 

|CN6-P1>P^F 

onCafciielSiOe' 
#1LEFT 
FLIPPER 
BUTTON 

^180-5160-QP_, 

Be«o* Ptayfield [ 
#2LEFT 
FUPPERE.OS 
(Eixbof-Suoke) 

SI onCabnelStie 
I3RIGHT 
FLIPPER 
BUTTON 
ymmm _i 


Mwt Pla/field | 

#4 RIGHT 
FUPPERE.OS. 
(End of-Sl/oke) 

180-5149-0 


m 


U206 I 
CN6-P1 


GRY-BLK 


onCoinDoor 
#6 VOLUME 


onCcmOofM 
I7SERV.CRED. 

tow 1 

mm _ 

onCoinDoof 

(BLACKBUT^ON) 
(InTest ENTER) 
wtww 



_ + 

ICOILBKjSfi^lfl'SHjCLF! MORE 
CD TD LUMP MENU ffljgi 


3C 



Jr S 3? coLfREiipuniHELpI 


MU 

SINGLE LUMP TEST 


In LAMP MENU 

also seleoT: 

TEGT ALL LAMPS, 
ROW & COLUMN 
LAMP TEST8 



LAMP MATRIX GRID (fomotes&locations.se e Page DR. 5 or 23) 


*5558ufo 

MYSTERY 

#555Bulb 

GIFTOF 
THEELVES 
#555Bulb 
LRAMP 
M ANRING 
#555Bulb 


EXTRA 

BALL 


Q41 

| REO-WHT 
J12-P10 
Q42 
RED 

jm 


#44Bulb 

ISHOOTERLANE 
#2 


tf44Bulb 
ESCAPETHE 
RiNGWRAITHS 



#5558ulb 

SAM 


#555Bulb 
FRODO 
ARROW 
#555Bu!b 
JGHTEXTRA 


BALL 


#5556ulb 
RRAMP 
MANRING 
#5556ub 

0(R)C 
#44Bulb 
SHOOTERLANE 

w # - 3 - 
Igandalfvs 

SARUMAN 



#55$Bulb 

LRAMP 


DWARFRING 
#555Bulb 

GOLLUM 
MULTIBALL 
| #555BuTb 
RRAMP 
D WARFRING 
#5558ulb 

OR(C) 
?44Btit 
SHOOTERLANE 
£4 

#448ub 
WARG 
AnACK 


"El 


#555Bu!b 
ARAGORN 


DESTROY 
RING 
#5558^ 
RING 

MUITIBALL 
| #555Bulb 

LRAMP 

ELFRING 

#555Buib 

SPECIAL 


ELFRING 
| #555 Gm. Bulb 
POTD 
U.L. 



EFELLOWSHIP 

OFTHERING 



#555Bub 

FRODO 

#5558ulb 

MODE 

START 

#555Bulb 

BIG 

POINTS 

#555Bub 

GANDALF 

ARROW 

#555Bulb 

MERRY 

ARROW 


B #555Bulb 

□ #555BuJb 

Q #55SBulb 

THETWO 

THERETURN 

SHOOT 

TOWERS 

OFTHEKING 

AGAIN 

□ #555Bulb 

IQ #5S5Bulb 

H #555Bulb 

GANDALF 

LEGOLES 

GIMU 

Q #5S5Bulb 

El #44 Bub 

#555Bi#b 

PALANTIR 

PALANTIR 

GLOBE 

SPOT 

RING 

E3 #555Bi#b 

E| #555Bub 

3 #555Bulb 


ISSSGm.Bulb 
POTD 
U.R. 

#44 Bulb 

| SHOOTERLANE 

#6 

#448ub 
BATTLE WITH 
SHELOB 


LIGHT 
SPECIAL 
#555Bulb 

CLOOP 
MANRING 
#S55Bu!b 
RORBIT 
M ANRING 
#555Biib 

LANES 

0 #555Gm.BuIb" 


SUPERRING 

FRENZY 


DWARFRING 

#555Bulb 

RORBIT 
DWARFRING 
#555Bulb 


2X 
SCORING 


#555Butb 

CLOOP 

ELFRING 


#555BUb 

RORBIT 

ELFRING 


POTD 
L.L. 
f44Bufo 

| SHOOTERLANE 

#44Bulb 

DESTROYTHE 

WTTCH-KING 


TOWER 
#555Gm.Bulb 

POTD 
LR. 

#44 Bulb 

SHOOTERLANE 
#8 

#555Biib 
TOURNAMENT 
BUHON 


#555Bulb 

FLIPPER 


#44Bulb 

SHOOTERLANE 
#1B0T 


#44 Bub 

SHOOTERLANE 
#9TOP 


#555Bub 

START 

BUTTON 


























Ill 





















































































